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PORTABLE TELEVISION WITH 
RECOGNIZABLY DIFFERENT LOW/HIGH 
HIERARCHY DISPLAYS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a portable communication 
apparatus, and more particularly, is suitably applied to a 
portable telephone apparatus which displays a list of plural 
items registered in a menu. 

2. Description of the Related Art 

In recent years, the diffusion of portable telephone appa- 
ratuses is remarkable, and, in proportion to it, a great variety 
of functions are added to the portable telephone apparatuses. 
There are various kinds of such functions, as follows. 
Telephone directory function for registering the telephone 
number for each name, short-message transmission function 
for transmitting a short telegraphic message, transfer func- 
tion for transferring a call-in toward another terminal, and 
call out/in limit function for limiting call -out and call-in, etc. 

Usually, these functions are registered in a menu. The 
menu is read and a desired item is selected in turn, so that 
an arbitrary setting can be obtained in accordance with a 
user^s desire. 

By the way, since the functional items to be displayed 
have increased and the number of the rows and the number 
of the columns of the liquid crystal display which has been 
provided as a display means are not sufficient, the items are 
separated into groups which are respectively comprised of 
the related items, and the menu which is provided in the 
portable telephone apparatus is hierarchically constructed, in 
general. So, when the stated functional item is to be set, the 
group to which the functional item belongs is first selected, 
and then the list of the items which belong to the group is 
displayed. Thereafter, the desired functional item is found 
during scrolling the list of the items, and the cursor is 
adjusted to that portion to select the functional item, and the 
setting is performed. 

However, in the conventional menu displaying, ways of 
displaying are the same with respect to a display of a group 
of high hierarchy and a display of functional items of low 
hierarchy. For this reason, there is such inconvenience that 
the hierarchy becomes unclear to the user and so the desired 
functional item can not be found, at the time of searching of 
the desired functional item. This problem occurs more often 
as the number of hierarchies is increased and the structure is 
complicated, and it is considered that the problem occurs 
still more often when the number of the functional items is 
hereafter increased in accordance with increasing the func- 
tions. 

SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention is to 
provide a portable communication apparatus which provides 
a display on which a user can easily find an object item, at 
the time of displaying a list of plural items. 

The foregoing object and other objects of the invention 
have been achieved by the provision of a portable commu- 
nication apparatus in which, in the case where the plural 
items have been separated into groups and formed into 
hierarchical structure, a display layout is changed for each 
hierarchy at the time of displaying the list of the items. 
Thereby, the user can :knpw which ihierarehy's item^^^ 
currently being displayed by viewing^he difiFe fence among 
the display layouts, arid therefore can easily find the desired 
obf^tfitep.-^ 
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Besides, in the present invention, in the case of displaying 
the list of the plural items, the plural items arc separated into 
groups, and the group name to which the displayed items 
belong is displayed on the display means. In this way, the 
5 user become capable of easily finding out the object item, 
taking the group name as a guide. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed descrip- 
tion when read in conjunction with the accompanying draw- 
10 ings in which like parts are designated by like reference 
numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

FIG. 1 is a schematic diagram showing the general 
constitution of a portable telephone apparatus accordmg to 
one embodiment of the present invention; 

FIG. 2 is a block diagram showing a constitution of the 
20 circuit which is provided within the portable telephone 
apparatus; 

FIG. 3 is a schematic diagram showing a mechanism of 
the jog dial schematically; 

FIGS. 4A and 4B are schematic diagrams showing a 
constitution of a rotary encoder; 

FIGS. 5A and 5B arc diagrams showing the output 
waveform of the rotary encoder; 

FIG. 6 is a schematic diagram explaining the menu 
30 structure according to the first embodiment; 

FIGS. 7A to 7K, 8A to 8J, and 9A to 9J are schematic 
diagrams explaining the menu displaying according to the 
first embodiment; 

FIG. 10 is a flow chart showing the procedure of the menu 
■^^ displaying according to the first embodiment; 

FIG. 11 is a schematic diagram explaining the menu 
structure according to the second embodiment; 

FIGS. 12Ato 12G, 13H to 13N, 14Ato 14G, and 15H to 
4Q 15L are schematic diagrams explaining the menu displaying 
according to the second embodiment; 

FIG. 16 is a flow chart showing the procedure of the menu 
displaying according to the second embodiment; 

FIGS. 17A to 17J are schematic diagrams explaining the 
45 case where the display layout has been changed by changing 
the character font; and 

FIG. 18 is a schematic diagram explaining the case where 
the broken line for indicating the boundary of the group has 
been displayed. 

50 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

Preferred embodiments of this invention will be described 
55 with reference to the accompanying drawings: 

At first, the overall configuration and the circuit configu- 
ration of a portable telephone apparatus 1 will be explained 
with reference to FIGS. 1 and 2. The portable telephone 
apparatus 1 is roughly composed of a main body 2 of the 
60 apparatus and an arm microphone 3 which is attached to the 
side of the main body so as to be freely rotated (opened and 
closed). Therefore, while the apparatus is not in use, the size 
of the portable telephone apparatus 1 can be further reduced 
by closing the arm microphone 3. 
65 The arm microphone 3 has a function for negating the 
operation of keys other than the specific key in a closed state 
(hereinafter, referred to as a key-lock function), in addition 
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to a function for cxintrolUng on-hobk or off- hook in response The main functions assigned to respective operation keys 

to an opening or closing operation. In this connection, the are as follows. At first, the power key 6A is a key for 

key-lock condition can be canceled by opening the arm supplying power to an internal circuit in the main body 2 of 

microphone 3. the apparatus. The power is turned on by the first p ushzdo.w p 

Such key-lock function prevents operation keys from 5 operation, and the power is turned off by the seGond«push- 

being inadvertently pressed to start malfunction while the down ^er a^tipn. However, in the case where the personal 

portable telephone apparatus 1 is put in a pocket or a bag, idefifity number (PIN) has not been input by the user during 

On the other hand, the main body 2 of the apparatus is thirty seconds after turning-on of the power through the 

provided with the various operation keys and a signal Power key 6A, the CPU 7 detects this to automaticaUy turn 

processing circuit. A speaker 4 paired with the arm micro- ^he power off. This prevents the power from remaimng 

phone 3, a liquid crystal display (LCD) 5, and plural ^^''^^^ malfunction. 

operation keys 6 to which various functions are assigned are Next, ten numerical keys 6B will be explained. These ten 
provided on the surface of the main body 2 of the apparatus. numerical keys 6B are used to input not only numerals but 
A central processing unit (CPU) 7 which uses those as also alphabet. In the case of this embodiment, the plural 
input/output devices is built into the main body. alphabetical characters are assigned to each of the eight 
The CPU 7 controls the liquid crystal display 5 via a numerical keys "2" to "9" excluding "0" and "1^ thereby 
liquid crystal display driver 5A to display information alphabet can be input through these keys. For instance, "a" 
according to an instruction input from the operation keys 6 "c" are assigned to the "2" key, «d" to 'T are assigned to 
with a character font of an appropriate size. In addition, the ^^V' ^nd the other alphabetical characters are like- 
CPU 7 controls a transmitter-receiver circuit part 10 to ^^^^ assigned to the other keys. 

transmit and receive information to and from a base station At the time of inputting alphabet, the first character can be 

apparatus via an antenna 11 connected to the part 10. The input by pushing the same key once, the second character 

CPU 7 operates based on programs stored in a read only can be input by pushing the same key twice, and the third 

memory (ROM) 8 and data read into a random access character can be input by pushing the same key three times, 
memory (RAM) 9. ^ in sequence. 

In this connection, a card socket 13 is connected to the The send key 6E is a key for inputting the operation start 
CPU 7, and management information on subscribers is read command at the time of calling a telephone number, manu- 
from a subscriber ID card 12 (in this embodiment, a sub- ally input through the numerical keys 6B, or a destination 
scriber identity module (SIM) card) inserted into the card telephone number, selected from the screen of telephone- 
socket 13 and utihzed for controlling. directory list. In addition, the send key 6E is used to call the 

In this connection, the liquid crystal display 5 comprises history of past dials, 

a matrix of pixels having, for instance, 40 dotsx97 dots, and The end key 6F is a key for inputting a speech end 

these dots can be used to display information with two types command. In this connection, the speech end command can 
of fonts. One of the fonts is a small font for displaying one 35 also be input by closing the arm micro phone 3. 

character with, for instance, vertical 7 dotsxlateral 5 dots. The '^^,^^V|)^^^^2 g|j 'ip{g^^^ displayed 

while the other is a large font for displaying one character bn ^e^^pB sp|u^p^ 

with, for instance, vertical 15 dotsxlateral 8 dots. Therefore, thetm^g^n Usually/ the portable telephone apparatus 

the use of the small font enables vertical five characters and 1 displays time, and so on, as the initial screen. When the 

lateral sixteen characters (that is, characters of 5 rowsxl6 ^ menuikev 6GJs t|>i|tedgn|^ can be 

columns) to be displayed, while the use of the large font switcliedy^a^i^g^^^^^^ 

enables vertical two characters and lateral ten characters tiohaS?^5\ Besides, if the menu kjsy 6G iis'^^ 

(that is, characters of 2 rowsxlO columns) to be displayed. menu screen is being displayed, the display can immediately 

As a general rule, the large font is used to display the return to the initial screen regardless of whatever screen is 
characters input by the user, while the small font is used to 45 t>eing displayed. 

display the message from the apparatus. However, if the Besides, the menu key 6G is assigned a function as the 

number of characters input by the user exceeds a predeter- only operation key which can cancel the key-lock state. That 

mined number (for instance, about twenty characters) , the is, as described above, the apparatus is normally in the 

font size is automatically switched from the large font to the key-lock state while the arm microphone 3 is closed, 
small font. 50 however, when the menu.^ejj 6G is pushed, it is able to 

Such a font-switching function enables large characters to escape from key-lock st&lnf to move to key-active state, 

be input with the contents of input confirmed while the The record key 61 is a key which is used to record 

number of the input characters is small, thereby incorrect conversations and to reproduce the recorded conversations, 

inputs can be reduced. Moreover, if the number of the and the key 61 is mounted on the top surface of the main 
characters is large, the input information on the same item S5 body 2 of the apparatus opposite to the arm microphone 3 so 

can be checked on a screen, and the contents of input can be as to be operated by the user's hand holding the main body 

easily understood. 2 of the apparatus. 

Next, the operation keys 6 provided on the main body 2 Finally, the jog dial 6 J having the central function within 

of the apparatus wiU he explained. In the case of this the ten operation keys will be explained. The jog dial 6 J is 
embodiment, the operation keys 6 comprises ten keys: a 60 provided in the upper part of the side of the main body 2 of 

power key 6A, numerical keys 6B of "0" to "9", a key the apparatus opposite to the arm microphone 3 and near the 

6C, a key 6D, a send key 6E, an end key 6F, a menu key speaker 4, and can be operated by the user's hand holding 

6G, a clear key 6H, a record key 61, and a jog dial 6 J. The the main body 2 of the apparatus just as the record key 61. 

operation keys 6 A to 6H are disposed on the front surface of The jogdial 6J can be independentl y op erated in the 

the main body 2 of the apparatus, and the remaining two 65 circumferen5tl@iigetionjand|th^^ As shown 

operation keys 61 and 6J are disposed on the sides of the in FIG. 3, it comprise^raisc-uice membg|feoBgsting|^ 

main body 2 of the apparatus. rotary encoder) which rotates around^^BS^ffiSSfflJSSJt^ 
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circumferential direction (as shown by the arrows A and B), 
a slide plate (not shown) which can slide in the radial 
direction (as shown by the arrows C and D), and a slide 
switch SW. 

In this connection, the slide plate and the slide switch SW 5 
are urged in the direction shown by the arrow C. Besides, the 
rotation axis O.is fixed to the slide plate. When the jog dial 
6 J is pushed in the direction shown by the arrow D, the 
rotary encoder can shde integrally with the slide plate to 
push down the shde switch SW in order to turn the switch lO 
on. The CPU 7 discriminates whether or not the jog dial 6 J 
has been clicked, by detecting the ON/OFF state of the slide 
switch SW.^^^,-.^ 

Hie rotary encoder which slides integrally with the slide 
plate comprises two discs 6J1 and 6J2, as shown in FIGS. 4A 
and 4B. The disc 6J1 is a movable member laminated on the 
top surface of the disc 6J2, and is mounted so as to rotate 
relative to the disc 6J2 fixed to the slide plate. The movable 
disc 6J1 has a pair of opposite electrodes 6J21. When 
assembled, the opposite electrodes 6J21 slidably contact '^^ 
twenty pairs of opposite electrodes 6J22 provided along the 
circumference of the disc 6J2. In this connection, the oppo- 
site electrodes 6J22 provided on the fixed disc 6J2, which 
are disposed on the inner and outer circumferential sides, 
respectively, are slightly ofifeet from each other. ^ 

Therefore, as to the potential which is outputted from the 
opposite electrodes 6J22, when the jog dial 6J is rotated in 
the direction shown by the arrow A, the potential of the inner 
side falls to the earth potential first, as shown in FIG. 5 A. On 
the contrary, when the jog dial 6J is rotated in the direction 
shown by the arrow B, the potential of the outer side falls to 
the earth potential first, as shown in FIG. 5B. using this 
nature, by detecting which of the inner side potential and the 
outer side potential falls first, the rotational direction of the 
jog dial 6J is detected._Besides,_the rotation-quaiitity of the 
jog dial 61 can^e detected by counting the number of pulses 
output from the^outer side'elebtrodes. 

Next, a typical example of operation using the jog dial 6J 
will be explained. By performing up or down operation of ^ 
the jog dial 6J to the circumferential direction while various 
list screens are being displayed on the liquid crystal display 
5, the cursor which is being displayed on the liquid crystal 
display 5 can be moved to the vertical direction. In this case, 
by pushing the jog dial 6J to the radial direction in this state 
(hereinafter, this is referred to as cUcking), the CPU 7 can be 
instructed to read detailed information on the item on which 
the cursor is located or the item of the low hierarchy of the 
clicked item. 

Besides, by rotating the jog dial 6J in the circumferential 50 
direction during a conversation, the loudness of the receiv- 
ing sound can be adjusted. Also, by clicking the jog dial 6 J 
during a conversation, the muting can be performed. 

In view of the stream of rcahzing the high-level function 
of the portable telephone apparatus of recent years, the ss 
portable telephone apparatus 1 has various functions, such 
as the telephone directory fimction, the transfer function, the 
short-message transmission function, and the call out/in 
limit function. These functions are registered in the menu, 
and by calling out the menu screen, setting can be performed 60 
at any time according to the user's needs. 

The menu in the portable telephone apparatus 1 will be 
now explained. However, only the structure of the menu and 
its displaying method will be explained here, and the expla- 
nation of the contents of the functional items will be omitted. 65 
As shown in FIG. 6, the menu of the portable telephone 
apparatus 1 is first separated into ten groups of the related 
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items, and then the respective functional items are contained 
under the respective groups; in this way, the menu is formed 
on the basis of so-called hierarchical structure. For instance, 
the functional items "1 to x" are contained in the low 
hierarchy of the group 1, and the functional items "1 to y" 
are contained in the low hierarchy of the group 2. 

By the way, in the case of the menu which has hierarchical 
structure in this way, usually, there is such a possibility that 
the user can not recognize which hierarchy is being dis- 
played when the list is displayed, as described in the above 
section "Description of the Related Art". For this reason, in 
the portable telephone apparatus 1, the screen layout is 
changed in accordance with the depth of hierarchy, so that 
it is facilitated to recognize which hierarchy in the menu the 
user in at the present time. 

The concrete displaying method will be now explained 
with reference to the layout of the menu screen shown in 
FIGS. 7A to 7K, 8A to BJ, and 9A to 9J. 

In the portable telephone apparatus 1, when the menu key 
6G is pushed, the respective group names of the groups 1 to 
5 are displayed on the liquid crystal display 5 as the first 
page of the menu screen, as shown in FIG. 7A. At this time, 
the cursor for indicating the portion which is being selected 
at present (that is, the portion of white-black inversion 
displaying) is positioned on the first line of the group I, and 
each group name is displayed in a left-aligned manner with 
respect to the top of each line. 

By rotating the jo'grdial 6J upwardly or downwardly in the 
first-page displaying (hereinafter, this is referred to as up or 
down operation), the cursor can be moved upwardly or 
downwardly. For instance, when down operation of the jog 
dial 6 J is once performed in the state shown in FIG. 7A, the 
cursor can be lowered by one line and moved to the place of 
the group 2, as shown in FIG. 7B. When down operation of 
the jog dial 6J is further performed once in this state, the 
cursor can be further lowered by one line and moved to the 
place of the group 3, as shown in FIG. 7C. When down 
operation of the jog dial 6 J is sequentially performed in like 
manner, the cursor can be moved to the forth line of the 
group 4 or the fifth line of the group 5, as shown in FIGS. 
7D and 7E. 

When up operation of the jog dial 6J is sequentially 
performed, the cursor can be sequentially moved upwardly 
hne by line, as shown in FIGS. 7E to 7A. 

As shown in FIG. 7E, when down operation of the jog dial 
6J is once performed in such a state that the cursor lies in the 
place of the group 5, which is the end of the first page of the 
menu screen, the groups 6 to 10 are displayed as the second 
page of the menu screen this time, as shown in FIG. 7F. At 
this time, as with the first page, each group name is dis- 
played in a left-aUgned manner with respect to the top of 
each line, in the second page too. 

Besides, in the second page too, by performing up or 
down operation of the jog dial 6 J, the cursor can be moved 
upwardly or downwardly. For instance, when down opera- 
tion of the jog dial 6J is once performed in the state shown 
in FIG. 7F, the cursor can be moved to the second line of the 
group 7, as shown in FIG. 7G. When down operation of the 
jog dial 6 J is further performed once in this state, the cursor 
can be moved to the third hne of the group 8, as shown in 
FIG. 7H. When down operation of the jog dial 6 J is 
sequentially performed in like manner, the cursor can be 
moved to the forth line of the group 9 or the fifth line of the 
group 10, as shown in FIG. 71 and FIG. 7J. 

When up operation of the jog dial 6J is sequentially 
performed in contrast with this, the cursor can be sequen- 
tially moved upwardly Hne by Une, as shown in FIGS. 7 J to 
7F 
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In the portable telephone apparatus 1, when the cursor is 
adjusted to the place of the desired group name and the jog 
dial 6J is clicked, the items of the low hierarchy of that group 
are displayed. For instance, when the jog dial 6J is clicked 
in such a state that the cursor lies in the place of the group 5 
10 as shown in FIG. 7J, the functional items which belong 
to the group 10 are displayed as shown in FIG. 7K. 

At this time, in the first line of the liquid crystal display 
5, the name of the high hierarchy to which those functional 
items belong is displayed, that is, the group name is dis- 
played in this case, while in the second line to the fifth line, 
the respective functional items are displayed. By virtue of 
displaying the name of the high hierarchy in the fifth line of 
the liquid crystal display 5 in this manner, the user is able to 
look at this and to easily understand whether he is in the low 15 
hierarchy or not at present, and he is also able to easily 
understand which hierarchy he is under. 

Besides, each functional item is displayed in such a 
manner that it is indented by two characters from the head 
of each line. The display formats are changed between high 
hierarchy and low hierarchy in this way, therefore, the user 
is able to discover at a glance that he is in the low hierarchy, 
without reading of the group name. 

Then, scroll displaying at the time of selection of the 
functional item in the low hierarchy is explained. When the 
jog dial 6 J has been clicked and functional items have been 
displayed for the first lime, four items, the first item to the 
fourth item, are displayed as the functional items, and the 
cursor is displayed at the place of the first item, as shown in 
FIG. 8A. When down operation of the jog dial 6 J is once 
performed in this state, the cursor can be lowered by one line 
and moved to the place of the second item, as shown in FIG. 
8B. When down operation of the jog dial 6 J is further 
performed once in this state, the cursor can be further 
lowered by one line and moved to the place of the third item 
as shown in FIG. 8C. 

By the way, as to display of functional items, page- 
scrolUng system which has been used at the time of group 
displaying is not utilized, and, when down operation of the ^ 
jog dial 6J is continuously performed, the list of the func- 
tional items is continuously shifted upwardly from midway, 
so that the entire list of the functional items is scrolled. That 
is, when down operation of the jog dial 6J is performed once 
in such a state that the cursor lies in the place of the third 45 
item as shown in FIG. 8C, the cursor is not lowered in the 
screen (that is, the cursor is left on the fourth line from the 
top in the screen) and, on the contrary, the list of the 
functional items is shifted upwardly by one row, as shown 
in FIG. 8D, so that the cursor is moved to the place of the 
fourth item and indicates the item. In this connection, in this 
case, the group name which is being displayed on the first 
line in the screen is not scrolled, and only the list of the 
functional items is scrolled. 

When down operation of the jog dial 6 J is further per- 55 
formed in the state shown in FIG. 8D, the cursor itself is not 
lowered and the list of the functional items is shifted 
upwardly by one row in like manner, as shown in FIG. 8E, 
so that the cursor is moved to the place of the fifth item and 
indicates the item. When down operation of the jog dial 6 J 50 
is likewise performed continuously from this time, the list of 
the functional items is continuously shifted upwardly row by 
row, and the cursor is hereby moved to the places of the sixth 
item and the seventh item in sequence, as shown in FIGS. 8F 
to 8G. 65 

When down operation of the jog dial 6J is performed in 
the case where the last functional item, the eighth item, is 
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being displayed in the fifth line of the screen as shown in 
FIG. 8G, the list of the functional items is not shifted this 
time and the cursor is lowered by one line, so that the cursor 
is hereby moved to the place of the eighth item, as shown in 
FIG. 8H. The reason why the position of the cursor is thus 
changed with respect to the last functional item is to enable 
to easily find that it is the last functional item, on the basis 
of the cursor position in the screen. 

When down operation of the jog dial 6J is further per- 
formed in such a state that the cursor lies in the place of the 
last functional item as shown in FIG. 8H, the first state is 
brought back and the first item to the fourth item are 
displayed, as shown in FIG. 81. At this time, the cursor is 
displayed in the second line, that is, the place of the first item 
in the screen. From this time, when down operation is 
performed in like manner, the cursor is moved in the order 
of FIG. 8J, FIG. 8C, 

When the jog dial 6J is clicked after the cursor has been 
thus adjusted to the desired functional item, entering to the 
setting mode of the functional item is achieved, and setting 
of the function can be performed. For instance, the jog dial 
6J is clicked when the cursor is placed at the second item as 
shown in FIG. 8J, entering to the setting mode of the second 
item is achieved, and the setting can be performed. 

On the contrary, in the case where up operation of the jog 
dial 6J has been performed, the display of the functional 
items is scrolled as shown in FIG. 9. That is, when up 
operation of the jog dial 6J is performed in such a slate that 
the functional items have been first displayed as shown in 
FIG. 9A, the latter four items out of the functional items 
(that is, the fifth item to the eighth item) arc displayed as 
shown in FIG. 9B. At this time, the cursor is displayed on the 
fifth line from the top in the screen, that is, on the place of 
the eighth item. 

When up operation of the jog dial 6J is further performed 
in this state, the cursor is moved upwardly line by line in 
sequence, and moved to the places of the seventh item, the 
sixth item in sequence, as shown in FIGS. 9C and 9D, 

When up operation of the jog dial 6J is further performed 
in the state shown in FIG. 9D, the cursor is not raised in the 
screen (that is, it is left 00 the second line from the top in the 
screen) and, on the contrary, the list of the functional items 
is shifted downwardly by one row, and the cursor is hereby 
moved to the place of the fifth item, as shown in FIG. 9E. 
In this connection, in this case, the group name which is 
being displayed on the first line in the screen is not scrolled, 
and only the list of the functional items is scrolled. 

When up operation of the jog dial 6 J is likewise per- 
formed continuously in sequence from this time, the list of 
the functional items is continuously shifted downwardly row 
by row, and the cursor is hereby moved to the places of the 
fourth item, the third item, and the second item in sequence, 
as shown in FIGS. 9F to 9H. 

When up operation of the jog dial 6J is performed in the 
case where the first of the functional items is being displayed 
on the second line of the screen as shown in FIG. 9H, the 
functional items are not shifted and the cursor is raised by 
one line this time, so that the cursor is hereby moved to the 
place of the first item, as shown in FIG. 91. The reason why 
the position of the cursor is thus changed with respect to the 
first functional item is to enable to easily find that it is the 
first of the functional items, on the basis of the cursor 
position in the screen. 

When up operation of the jog dial 6J is performed in such 
a state that the cursor lies in the place of the first functional 
item as shown in FIG. 91, the eighth item is displayed again 
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and the cursor is displayed whereon as shown in FIG. 9J. operated the jog dial 6J and adjusted the cursor to the place 

When up operation is likewise performed from this time, the of the desired group, the list of the functional items which 

cursor is moved in the sequence of FIG. 9C, FIG. 9D, . . . belong to the selected group is displayed this time. When the 

jog dial 6 J is clicked after the user has again operated the jog 

When the jog dial 6J is clicked after the cursor has been 5 dial 6J in this state and adjusted the cursor to the place of the 

thus adjusted to the desired functional item, entering to the desired functional item, the CPU 7 enters the setting mode 

setting mode of the functional item is achieved as staled oi the selected functional item in order to perform data 

above, so that setting of the function can be performed. processing corresponding to the functional item. 

The display of these menu screens are performed under By the way, in the case of this embodiment, the display 

the display controlling of the CPU 7; the procedure of that layout of the case where the groups which are the high 

time will be explained referring to the flow chart shown in hierarchy are displayed and the display layout of the case 

PIG^ 10, where the functional items which are the low hierarchy of 

First, at the step SP2 following the step SPl, the menu key the groups are displayed have been differentiated. To put it 

6G is pushed by the user. Accepting this, the CPU 7 proceeds concretely, at the time of the display of the groups, the list 

to the following step SP3 in order to display the list of the of the group names is displayed in a left-aligned manner and 

groups which are the high hierarchy of the menu on the ^ regular order from the top of the screen, whUe, at the time 

Uquid crystal display 5. At this time, the group 1 to the group l^e display of the functional items, the group name which 

5 are displayed as the first page of the menu screen. is the high hierarchy of the functional items is displayed on 

After displaying, the user operates the jog dial 6J so as to ^^e top line of the screen, and the ftinctional items are 

input up or down, at the following step SP4. Accepting this, displayed in such a manner that they are mdented from the 

the CPU 7 proceeds to the following step SP5 in order to heads of the hues. 

move the cursor which is being displayed in the screen. At In this way, at the time of the display of the functional 

this time, in the case where the moving quantity which is items which are the low hierarchy, the name of the group 

specified with the up or down operation ranges to the second which is their high hierarchy is also displayed; therefore, the 

page of the menu screen, the display is switched to the ^ user is able to easily understand that the functional items of 

groups 6 to 10 which are the second page, and the cursor is the low hierarchy are being displayed at present by looking 

moved (that is, the display of the groups is performed in such at the group name, and also able to easily understand to 

a manner that the pages are turned, and the cursor is moved). which high hierarchy the functional items being displayed 

At the step SP6, when the jog dial 6 J is clicked after the belong, 

cursor has been adjusted to the place of the desired group, Besides, at the time of the display of the functional items 

this group is fixed upon, and then the CPU 7 proceeds to the of the low hierarchy, each functional item is displayed in 

following step SP7. such a manner that it is indented from the head of the line 

At the step SP7, the list of the functional items which lie so as to provide a blank portion on the head of the line; 

in the low hierarchy of the fixed group is displayed, where 35 therefore, the user is able to easily understand that the 

the display layout of the display is differentiated from that of functional items which are the low hierarchy are being 

the previous display of the groups. Specifically, the group displayed at present, by glancing at the display, without 

name is displayed on the first line of the screen and the reading of the group name. 

functional items are displayed on the second line to the fifth Besides, in the case of this embodiment, at the time of the 
line of the screen, as described above. Besides, each func- ^ display of the groups which are the high hierarchy, such 
tional item is displayed such that it is indented from the head page scrolling is performed that the pages are turned sheet 
of each Une. by sheet, and, at the time of the display of the functional 
After the functional items have been thus displayed, the items which are the low hierarchy, such scroUing is per- 
user operates the jog dial 6J so as to input up or down, at the formed that the functional items are sequentially shifted. In 
following step SP8. Accepting this, the CPU 7 proceeds to 45 this way, the scrolling method of the case where the groups 
the following step SP9 in order to move the cursor which is which are the high hierarchy are displayed and the scrolling 
being displayed in the screen. At this time, in the case where method of the case where the functional items which are the 
such an up-or-down command is received that the cursor is low hierarchy are displayed have been differentiated; 
to be moved to the portion other than the functional item therefore, by looking at this, the user is able to understand 
which is being displayed at present on the screen, the list of 50 whether the high hierarchy is being displayed or the low 
the functional items is sequentially shifted so as to display hierarchy is being displayed. 

the specified item portion, and the cursor is moved to this According to the above constitution, by differentiating 

item portion. That is, with respect to the functional items, the between the display layouts of the case where the items of 

desired functional item is not displayed in the page-turning the high hierarchy are displayed and the case where the 

manner like the manner of group display, but is displayed by 55 items of the low hierarchy arc displayed, the user is able to 

sequentially shifting the list of the functional items. easily know which hierarchy is being displayed in present. 

At the step SPIO, when the user clicks the jog dial 6J after and hereby able to easily find the object item. As a result, 

the cursor has been adjusted to the place of the desired such a portable telephone apparatus can be realized that is 

functional item, this functional item is fixed upon, and the able to provide a display on which the object item can be 

CPU 7 enters the setting mode for setting this functional 60 easily found by the user, at the time of the display of the list 

item. When this is completed, the CPU 7 proceeds to the of the plural items. 

following step SPll, and the procedure of the menu display In the explanation of the aforementioned first 

is ended. embodiment, such a case has been described that the menu 

With the above constitution, in the case of this has been formed into hierarchical structure and hierarchi- 

erabodiment, when the menu key 6G is pushed, the list of the 65 cally displayed in accordance with the structure. However, 

groups which are the high hierarchy of the menu is first in this second embodiment, the menu is formed into planar 

displayed. When the jog dial 6J is cUcked after the user has structure on the basis of simple grouping, and a group's 
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name and items' names which belong to the group are once more, the cursor is further lowered by one line and 

concurrently displayed, so as to ease finding of the object moved to the place of the third functional item, as shown in 

item. FIG. 12C. 

Referring to FIG. U, the menu of the second embodiment When down operation of the jog dial 6J is performed once 
is explained. In this second embodiment, functional items 5 n^ore in this state, the cursor is not lowered (that is, it is 

are separated into, for instance, three groups on the basis of paused to stay on the third line from the top of the screen) 

correlation between the respective items, as shown in FIG. ftinctional items is shifted upwardly by one 

f V ♦ 1 J • .t, row, and the cursor is hereby moved to the place of the 

11. However, the functional items are not enveloped in the r A. ^ i u • a. ^u- 

. , ... ^ L . 1 fourth functional item, as shown in FIG. 12 D. At this time, 

respective groups as the first embodiment, but only sepa- the group name is not shifted and still displayed on the upper 
rated into groups. For instance, grouping is performed such lo j^f^ pQ^ion of the screen. 

that the group 1 is comprised of six functional items, the ,,,, , ■ j-iz-t- j 

^.^ . J ^ . 1 J .u When down operation oi the jog dial oJ is pertormed once 

group 2 IS comprised of seven funcUonal items, and the ^^^^ ^^^^^^^ functional item list is shifted 

group 3 IS comprised of three functional items. Upon group- ^^^rdly by one row so that the cursor is moved to the place 

ing ID this way, a groups name and functional items' names jhe fifth item as shown in FIG. 12E. 

are concurrently displayed. 15 ^j^^^ operation of the jog dial 6J is once performed 

That is. in the case of this embodiment, the menu structure in such a state that the last item of the group 1, that is, the 

itself which is shown in FIG. 11 is considered to be a list, and sixth functional item, is displayed on the fourth line of the 

the list is sequentially scrolled so that all functional items are screen as shown in FIG. 12E, the functional item list is not 

displayed. Therefore, the user is able to see both of the group shifted this time and the cursor is lowered by one row, so that 
name and the functional item names at a same time, and, on '^^ the cursor is moved to the place of the sixth item, as shown 

the basis of this two information, able to easily judge the in FIG. 12F. The aim of the fact that the functional item list 

positional difference between the portion which is now is not shifted and the cursor is lowered in this way at the time 

displayed and the object functional item, and to find out the of the last functional item is to cause the user to know that 

object functional item with ease. it is the last functional item. 

Because the group name is displayed in the case of the ^ When down operation of the jog dial 6J is further per- 

first embodiment too, such a point is common that the formed in such a state that the cursor lies in the place of the 

positional difference between the portion which is now last functional item of the group 1 as shown in FIG. 12F, the 

displayed and the object functional item can be easily functional items of the group 2 are displayed this time as 

judged. However, in the case of the first embodiment, since shown in FIG. 12G. At this time, since the group has been 

it has hierarchical structure basically, when the group of the changed, the group name which is displayed on the upper 

object functional item differs from the group of the func- left of the screen is switched from the group 1 to the group 

tional item which is being displayed at present, the display 2. Besides, the initial four items out of the group 2 are 

must be once returned to the high hierarchy and then the displayed as the functional items, and the cursor is displayed 

group which includes the object functional item must be on the place of the first functional item, 

selected afresh, therefore, the number of steps which are When down operation of the jog dial 6 J is performed 

needed to display the object functional item is increased. On sequentially in this state, the cursor is lowered one line at a 

the other hand, in the case of the second embodiment, time in regular order, and moved to the place of the second 

scrolling of the list of the items is merely required because functional item and then to the place of the third functional 

it has no hierarchical structure, and the number of steps item, as shown in FIGS. 13H and 131. 

which are needed to display the object functional item is not After this, when down operation of the jog dial 6J is 

increased. performed, the cursor is moved to the place of the seventh 

By the way, in the case of the second embodiment, a long functional item, which is the last functional item of the 

side-ways liquid crystal display is needed, in order to display group 2, as shown in FIG. 13J. At this time too, the list of 

the menu structure shown in FIG. 11 as a single list. For that the functional items is not shifted and the cursor is lowered 

reason, in this second embodiment, a long side-ways liquid- by one line, so that the cursor is moved to the place of the 

crystal display which is able to display, for instance, 4 seventh functional item, as with the aforementioned case. 

hnesxlS columns of characters is used. In this connection. When down operation of the jog dial 6 J is performed once 

supposing that the display is performed with a small font of more in such a state that the cursor lies in the place of the 

vertical 7 dotsxlateral 5 dots like the first embodiment, that last functional item of the group 2 as shown in FIG. 13J, the 

which has the pixels of about 32 dotsxl09 dots may be used. functional items of the group 3 are displayed this time as 

Referring to the display layout diagrams shown in FIGS. shown in FIG. 13K. In this case too, the group name which 

12 to 15, the menu display in the second embodiment is is displayed on the upper left of the screen is switched to the 

described hereinafter. group 3, and the cursor is displayed on the place of the first 

When the menu key 6G is pushed at first, in the portable 55 functional item, as with the aforementioned case, 

telephone apparatus of this embodiment, the initial four When down operation of the jog dial 6 J is performed 

items out of the group 1 are displayed as shown in FIG. 12 A. sequentially in the same way, the cursor is lowered one line 

At this time, the name of the group is displayed on the upper at a time in regular order, and moved to the place of the 

left portion of the screen, and four functional items are second functional item and then to the place of the third 
displayed on the right side of the screen in regular order eo functional item, as shown in FIGS. 13L and 13 M. 

from the top. Besides, the cursor for indicating the portion When down operation of the jog dial 6J is further per- 

which is being selected at present is displayed on the place formed in such a state that the cursor lies in the place of the 

of the first functional item. last functional item of the group 3 as shown in FIG. 13 M, the 

When down operation of the jog dial 6J is once performed display is returned again to the group 1 repeatedly, as shown 
in this state, the cursor is lowered by one line and moved to 65 in FIG. 13 N. 

the place of the second functional item, as shown in FIG. In contrast with this, when up operation of the jog dial 6J 

12B. When down operation of the jog dial 6 J is performed is performed, the functional items are displayed in a manner 
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shown in FIGS. 14A to 14G and 15H to 15L. That is, when functional itena in this way, it is able to enter the setting 

up operation of the jog dial 6J is performed in such a state mode of the ^)^ncti onaliitemtand ^^^p^^^ ^ ^ 

that the menu key 6G has been pushed and the functional respect't^^^Sgmctional item. ^ .^mm^m^^^^ 

items have been first displayed (that is, such a state that the The display of these menu screens is performed under the 

functional items of the group 1 are being displayed as shown 5 display controlling of the CPU 7; the procedure of that time 

in FIG. 14A), the functional items of the group 3 are is described hereinafter referring to the flow chart shown in 

displayed as shown in FIG. 14B. At this time, the group FIG. 16. 

name of the group 3 is displayed on the upper left of the YitsU the menu key 6G is pushed by the user, at the step 

screen in like manner, and the cursor is displayed on the SP21 which is foUowing to the step SP20. Accepting this, 

place of the third functional item, which is the last functional lO the CPU 7 goes to the following step SP22, and displays the 

item of the group 3. list of the functional items of the group 1 as the menu screen. 

When up operation of the jog dial 6J is further performed At this time, the name of the group 1 is displayed on the 

continuously in this state, the cursor is raised one line at a upper left portion of the screen as the group name, and the 

time, and moved to the place of the second functional item cursor is displayed on the place of the first functional item, 

and to the place of the first functional item in regular order, 15 ^hich is the foremost functional item of the group 1 (see 

as shown in FIG. 14C and FIG. 14D. FIG. 12A or FIG. 14A). 

When up operation of the jog dial 6J is further performed Kext, at the ste p^SE23„up_.or do.wn^Qt ?eration of the jog 

in such a state that the cursor lies in the place of the first dial 6J is perfonmeTSyW^iseRificefri^^his, the CPU 7 

functional item as shown in FIG. 14D, the functional items goes to the following step SP24 and, at here, calculates the 

of the group 2 are displayed this time as shown in FIG. 14E. position of the cursor which is instructed with the up or 

At this time, the group name of the group 2 is displayed on down operation. 

the upper left of the screen in like manner, and the cursor is On the basis of the result of the aforementioned 

displayed on the place of the seventh functional item, which calculation, the portion of the functional item list which has 

IS the last functional item of the group 2. ^ be^n instructed with the up or down operation is displayed, 

When up operation of the jog dial 6J is further performed and the cursor is displayed on that portion, at the next step 

in this state, the cursor is raised one line at a time in regular SP25. As an example, if the up or down operation ranges to 

order, and moved to the place of the sixth functional item the item 3 of the group 2, then the functional item list is 

and then to the place of the fifth functional item, as shown scrolled so as to display the item 3 of the group 2, and the 

in FIG. 14F and FIG. 14G. cursor is displayed on this portion. In this case too, the name 

When up operation of the jog dial 63 is performed in such of the group which includes the functional items which are 

a state that the cursor lies in the second line from the top as being displayed on the screen at present is displayed on the 

shown in FIG. 14G, the cursor is not raised (that is, the upper left of the screen. 

cursor stays at the second line) and the list of the functional After this, when the user clicks the jog dial 6J, entering 

items is shifted by one row, so that the cursor is moved to into the setting mode of this functional item is achieved, and 

the place of the fourth functional item, as shown in FIG. the procedure of the menu display advances to the step SP26 

15H. so as to end the processing. 

When up operation of the jog dial 6J is performed In the above constitution, in the case of this second 

continuously in like manner, the functional item list is embodiment, when the menu key 6G is pushed, the list of the 

shifted downwardly in regular order so that the curs^is 4^ first functional item to the fourth functional item of the 

moved Igj^thbiplaee^ofnth^third^item and then the place of the group 1 is displayed at first. At this time, the name of the 

second item, as sb^g^^gliir^lSI and FIG. 15J. group 1 is displayed on the upper left of the screen as the 

When up operation of the jog dial 6J is performed in such group name, and the cursor is displayed on the place of the 

a state that the first functional item of the group 2 is being first functional item out of the functional items which arc 

displayed on the first line of the screen as shown in FIG. 15J, 45 being displayed. In this state, when the jog dial 6 J is clicked 

the functional item list is not shifted this time and the cursor after the jog dial 6J has been operated and the cursor has 

is raised by one row, so that the cursor is hereby moved to been adjusted to the place of the desired functional item, 

the place of the first item as shown in FIG. 15K. The aim of entering into the setting mode of the selected functional item 

the fact that the functional item list is not shifted and the is achieved, and setting with respect to the functional item 

cursor is raised in this way at the time of the first functional 50 can be performed. 

item is to cause the user to know that it is the first functional By the way, in the case of this second embodiment, the 

item. functional items are separated to form some groups, and, at 

When up operatidn|^t^^jd'g*Hitl^6J is performed in such the time of the display the list of the functional items, the 

a state th at the ^ r& 3^ liesjm >^^plac em6 name of the group is displayed; therefore, taking the group's 

item as slrt)wn*iOTlG7l5Kftnenr^ items of the group 55 name as a guide, the object functional item can be easily 

1 are displayed again as shown in FIG. 15L. At this time, the found out. 

rear four functional items out of the functional items of the Besides, in the case of this second embodiment, the 

group 1 are displayed, and the cursor is displayed on the structure is such that the functional items have been only 

place of the sixth functional item, which is the last functional separated to form some groups (that is, the structure is not 

item of the group 1. 60 hierarchical structure); therefore, when the functional item 

In this way, in the case of this embodiment, when up or which is being displayed at present is different from the 

down operation of the jog dial 6 J is performed, scroll- object functional item, the object functional item can be 

displaying of the respective functional items of the group 1 easily found out by only operating the jog dial 6J and 

to the group 3 is performed, and so it is able to adjust the scrolling the functional item list. In this connection, in the 

cursor to the place of the desired functional item without 65 case of the hierarchical structure like the first embodiment, 

switching of hierarchy. When the jogdialj6^&|diGk^^ffer when the functional item which is being displayed at present 

the cursor hasMhe^^^uste^tggtn^^lac^ofm^^esi^ is different from the object functional item, it may be obliged 
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to return to the high hierarchy; however, such troubles do not 
exist in the case of this second embodiment, and so the 
user's trouble is omitted and the function can be improved 
in addition. 

According to the above constitution, owing to the fact that ^ 
functional items are separated to form some groups and, at 
the time of the display the list of the functional items, the 
name of the group is displayed, the user is able to find out 
the object functional item taking the groups name as a guide, 
therefore, the object functional item can be found out with 
ease. In this manner, a portable telephone apparatus can be 
realized which is able to provide a display on which the user 
can easily find out the object item at the time of the display 
of the list of plural items. 

While in the aforesaid first embodiment, the functional 
items have been displayed in an indented manner at the time 
of the display of the functional items which are the low 
hierarchy, and the display layout of it has been hereby 
differentiated from that of the display of the groups which 
are the high hierarchy, however, the present invention is not 
hmited thereto and, as shown in FIGS. 17 A to 17J, at the 
time of the display of the functional items the character font 
can be changed so as to change the shape of the displayed 
characters, and the display layout of it can be differentiated 
from that of the display of the high hierarchy, also, the size ^ 
of the character font can be changed. Alternatively, for 
instance, a color liquid crystal display can be employed, and 
the display layouts of the high hierarchy and the low 
hierarchy can be differentiated by changing the color of the 
screen. To be short, if the display layouts are differentiated 
between the high hierarchy and the low hierarchy, it can be 
discriminated in which hierarchy the user is at present, and 
the same effects as the above can be obtained. 

Further, while in the aforesaid first embodiment, the 
indention has been performed by two characters from the 
head of the line at the time of displaying the functional items 
which are the low hierarchy, however, the present invention 
is not limited thereto and the indention can be performed by 
one character from the head of the line, at the time of ^ 
displaying the functional items. In brief, if the display 
positions of the items are differentiated between the high 
hierarchy and the low hierarchy, the same effects as the 
above can be obtained. 

Further, while in the aforesaid first embodiment, the 45 
structure of the menu has been settled to the two-stage 
hierarchical structure, however, the present invention is not 
Hmited thereto and even the case where the hierarchical 
structure is other than such, by changing the display layout 
in accordance with the depth of the hierarchy, the same 
effects as the above can be obtained. 

Further, while in the aforesaid first embodiment, the liquid 
crystal display apparatus can perform the display of 5 
hnesxl6 columns, however, the present invention is not 
hmited thereto and even the case where a liquid crystal 55 
display apparatus having the other number of lines or the 
other number of columns is employed, the same effects as 
the above can be also obtained. However, a hquid crystal 
display which can perform the display of three Unes or more 
is preferable, in order to offer the user a display which is 50 
easy to recognize. 

Further, while in the aforesaid second embodiment, the 
boundary of the group has been noticed to the user by 
changing the position of the cursor at the place ofthefirstor 
the last functional item of the group (see FIG. 12F, FIG. 65 
15K, etc.), however, the present invention is not limited 
thereto and the boundary of the group can be noticed by 
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displaying a broken fine, etc. for indicating the boundary of 
the group, as shown in FIG. 18. Alternatively, the other line, 
character, sign, etc. for indicating the boundary of the group 
can be displayed. In brief, if the information which indicates 
the boundary of the group is displayed, the user can recog- 
nize the end or the beginning of the group by viewing the 
display. 

Further, while in the aforesaid second embodiment, the 
group name has been displayed on the upper left side of the 
liquid crystal display, however, the present invention is not 
limited thereto and the group name can be displayed on the 
upper side of the functional items in the same way as the first 
embodiment, and, alternatively, the group name can be 
displayed on the other position of the screen. In brief, the 
display position of the group name is not limited in the 
present invention. 

Further, while in the aforesaid second embodiment, the 
liquid crystal display can perform the display of 4 linesxlS 
columns, however, the present invention is not Hmited to 
thereto and even the case where a liquid crystal display 
having the other number of lines or the other number of 
columns is employed, the same effects as the above can be 
also obtained. However, in such case too, a liquid crystal 
display which can perform the display of three lines or more 
is preferable, in order to offer the user a display which is 
easy to recognize. 

Further in the aforesaid first and second embodiments, the 
jog dial 6 J which has the rotating mechanism for selecting 
information and the click mechanism for determining 
selected information has been employed as the inputting 
means which is employed to move the cursor and to deter- 
mine the item, however, the present invention is not limited 
thereto and various inputting means having other structure 
can be applied, if their operating direction for inputting 
movement of the cursor and the operating direction for 
fixing upon the selected item are different. 

For instance, a so-called jog-shuttle of which rotating 
angle is limited within the stated angle can be employed, and 
a track-ball or a joy-stick which are provided with a click 
mechanism can be employed, and a sUde-switch which is 
provided with a click mechanism can be employed. Employ- 
ing these, a portable telephone apparatus of which number 
of the operation keys is Uttle and which is handy to carry can 
be also realized, as with the aforesaid case. 

Further, while in the aforesaid first embodiment, the 
display layout is changed for each hierarchy by the display 
controlling of the CPU 7, however, the present invention is 
not limited thereto and if such a control means is provided 
that changes the display layout for each hierarchy when it 
causes the display means to display the list of the items, the 
same effects as the above can be obtained. 

Furthermore, in the aforesaid second embodiment, the 
group name is displayed based on the display controUing of 
the CPU 7 at the time of the display of the functional item 
list, however, the present invention is not limited thereto and 
in the case of displaying the list of the plural items, if the 
plural items are separated into some groups, and if such a 
ontrol means is provided that it causes the display means to 
display the name of the group to which the displayed items 
belong, the same effects as the above can be obtained. 

While the above has been described in connection with 
the preferred embodiments of the invention, it wiU be 
obvious to those skilled in the art that various changes and 
modifications may be made, therefore it is intended, to cover 
in the appended claims all such changes and modifications 
as fall within the true spirit and scope of the invention. 
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What is claimed is: 

1. A portable communication terminal comprising: 

a display for displaying a desired item selected out of a 
plurality of selection items which are hierarchically 
arranged; ^ 

a pointer for indicating said desired item out of said 
plurality of selection items displayed on said display, 
said pointer includes a rotatable disc-like member 
which partly sticks out from a main body of the 
portable communication terminal; 

an instruction switch for causing an item of low hierarchy 
corresponding to an item indicated by said pointer to be 
displayed on said display; and 

a data processor for changing a display layout at a time of ^5 
switching by said pointer and switch to change from a 
display listing selection items of high hierarchy in a 
first formal to a display listing selection items of low 
hierarchy in a second format, said first and second 
formats being recognizably different. 20 

2. The portable communication terminal according to 
claim 1, 

wherein said data processor includes means, at the time of 
switching by said pointer and switch from the display 
of the selection items of the high hierarchy to the 25 
display of the selection items of the low hierarchy, for 
simultaneously displaying information indicating the 
high hierarchy which is linked with said low hierarchy. 

3. The portable communication terminal according to 
claim 1, 30 

wherein said data processor includes means, at the time of 
switching by said pointer and switch from the display 
for the selection items of the high hierarchy to the 
display for the items of the low hierarchy, for display- 
ing the character display beginning position of items ^5 
displayed in said low hierarchy so as to be different 
from the character display beginning position of selec- 
tion items which are in said high hierarchy. 

4. The portable communication terminal according to 
claim 1, 40 

wherein said data processor includes means for scrolling 
the selection items of the high hierarchy displayed on 
said display for every page in accordance with opera- 
tions of said pointer and for scrolling plural items of the 
low hierarchy displayed on said display line by line. 

5. The portable communication terminal according to 
claim 1, 

wherein said data processor includes means for causing 
said display to display a selection item of the high 
hierarchy on said display together with items of the low 
hierarchy which are linked with said displayed selec- 
tion item. 

6. The portable communication terminal according to 
claim 5, 55 

wherein said data processor includes means, in the case of 
displaying a first selection item and a second selection 
item which are in the high hierarchy at the same time 
on the display by said pointer, for displaying an indi- 
cation showing a boundary of said first selection item 5Q 
and said second selection item. 

7. The portable communication terminal according to 
claim 1, 

wherein said data processor includes means, at the time of 
switching by said pointer and switch from the display 65 
for selection items of the high hierarchy to the display 
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for items of the low hierarchy, for changing a color of 
the display for items of the low hierarchy relative to a 
color of the display for selection items of the high 
hierarchy. 

8. The portable communication terminal according to 
claim 1, 

wherein said data processor includes means, at the time of 
switching by said pointer and switch from the display 
for selection items of the high hierarchy to the display 
for items of the low hierarchy, for changing a size of a 
font for displaying items of the low hierarchy relative 
to a size a font for displaying selection items of the high 
hierarchy. 

9. The portable communication terminal according to 
claim 1, 

wherein said data processor includes means, at the time of 
switching by said pointer and switch from the display 
for selection items of the high hierarchy to the display 
for items of the low hierarchy, for changing a shape of 
a font for displaying items of the low hierarchy relative 
to a shape of a font for displaying selection items of the 
high hierarchy. 

10. A portable communication terminal comprising: 
a display for displaying a desired item selected out of a 

plurality of selection items which are hierarchically 
arranged; 

a pointer for indicating said desired item out of said 
plurality of selection items displayed on said display; 
an instruction switch for causing an item of low hierarchy 
corresponding to an item indicated by said pointer to be 
displayed on said display; and 
a data processor for changing a display layout at a time of 
switching by said pointer and switch to change from a 
display of selection items of high hierarchy to a display 
of selection items of low hierarchy, wherein 
said pointer for indicating a desired item out of said 
plurality of selection items displayed on said display 
includes a rotatable disc-like member which partly 
sticks out from a main body of the portable commu- 
nication terminal. 

11. A portable communication terminal comprising: 
a display for displaying a desired item selected out of a 

plurality of selection items which are hierarchically 
arranged; 

a pointer for indicating said desired item out of said 
plurality of selection items displayed on said display; 
an instruction switch for catising an item of low hierarchy 
corresponding to an item indicated by said pointer to be 
displayed on said display; and 
a data processor for changing a display layout at a time of 
switching by said pointer and switch to change from a 
display of selection items of high hierarchy to a display 
of selection items of low hierarchy, wherein 
said pointer for indicating a desired item out of said 
plurality of selection items displayed on said display 
includes a rotatable disc-like member which partly 
sticks out from a main body of the portable commu- 
nication terminal, and said instruction switch for is 
operated by pushing the disc-like member, which partly 
sticks out from the main body of the portable commu- 
nication terminal, in a direction of the main body of 
portable communication terminal. 

« « 4= * * 
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ABSTRACT 



A control window for navigating and implementing menu 
selections in a multiple level hierarchical menu is provided 
having a first zone displaying a Ust of the selection levels 
and a second zone displaying a list of the selection options 
within a selection level. The second zone is refreshed with 
selections for another selection level in the menu hierarchy 
in response to a user implementation or registration of a 
selection option at the originally displayed selection level. 
Preset default settings in all selection levels permit the user 
to implement a *fast path" hierarchical menu selection. 
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DYNAMIC HIERARCHICAL SELECTION 
MENU 

BACKGROUND OF THE INVENTION 5 

1 . Field of the Invention 

The present invention relates to the "general area of 
computer user interface, and is particularly directed to a 
control window providing selection options and display of lo 
multiple selection levels. 

2. Description of Related Art 

"Menus" are the format used in computing envirorunents 
for displaying to the user, in the form of prompts, the choices 
available to select and implement a computer task. 

In order to make user interfaces, such as menus, widely 
useable, it is quite important that the prompts displayed are 
accessible to the user, that is, the user can easily recognize 
the namre of the prompts and work with them. Displaying 
obscure prompts or cluttering a menu presentation simply 
confuses the user and reduces the usability of the computer 
application. 

Thus» where the choice set in a menu is too large to 
display at once, the menu is generally subdivided into a 25 
logically structured hierarchy that the user passes through by 
making selections at each level of the hierarchy and putting 
in place a complete set of command parameters for the 
computer's performance of the desired task. 

For further clarity of presentation, it is usually provided 30 
that the selection of an option at one level determines the 
displayed range of options for subsequent (lower) levels in 
the menu hierarchy. 

The forgoing leads to a common problem that arises in 
user interface design, namely the support of choice selection 35 
through the multiple levels or tiers of a hierarchical menu 
stmcture, especially where the range of choices available at 
one level is dependent on the selections made at a previous 
or higher level. 

A hierarchical menu situation can arise in many different ^ 
types of applications, from the systems analyst's implemen- 
tation of a database search or object/class query, to the 
everyday user's start-up of a personal computer manage- 
ment program. 

For example, a query action may require the specification 
of several (possibly four or more) query field values, where 
each is chosen from a mutually exclusive set of values or 
choices. Furthermore, selection of the first value may change 
the available set for the second value, and so on through to 
the last level or tier, creating the effect of hierarchical levels 
through which the user must navigate while making selec- 
tions at each level that will affect the choices available at 
subsequent levels. The query action will be implemented 
only after the value for the final level has been selected. 

A somewhat similar situation can be faced by the every- 
day PC user in accessing a simple personal computer 
management program, such as a word processing program. 
The user may be faced with a scries of menus each display- 
ing several options, where the choice in each menu can go 
determine the range of choices available in the menu at the 
next level. 

In all of these applications, one traditional format for 
presenting the choices to the user is as a cascade of menus, 
each menu displaying only the choices available at that 65 
level. Once the choice is made, the menu and its selection 
disappear from view to be replaced by the menu listing the 
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possible selections for the next level in descending through 
the levels of the menu selection. Thus, the user has no visual 
. record of menu selections from previous higher levels and 
cannot easily alter an inappropriate earlier menu selection 
without passing through each earlier menu in the cascade in 
order to locate the selection now sought to be corrected. 

Proposed methods for simplifying hierarchical selections 
and providing the user with ready access to earlier selections 
employ multiple listboxes. A single listbox is provided for 
every level of menu selection listing all possible options. In 
one format, the listboxes are "tiled" in descending order 
from one side to the other on a laterally scrolled display. 
However, as all permutations of menu level selections must 
be displayed simultaneously on the multiple listboxes, the 
number of menu level selections or the complexity of each 
menu level is necessarily determined by the display size. 

In a second format, the muldple listboxes are displayed in 
offset overlay (as multiple "windows"), permitting the user 
to bring the list box of an earlier selection level to the 
foreground (by clicking the mouse on it) for review or 
change. Again, however, screen size, along with the desire to 
avoid undue clutter in presentation, limits the hierarchical 
depth and individual list box length (or range of options) for 
which this style of interface is viable. 

A similar approach to that of multiple listboxes is taken in 
U.S. Pat. No. 5,179,653 to Fuller. In this menu system, 
pushbuttons for three selection levels of a menu system are 
displayed simultaneously around the periphery of a graphics 
data work area on a display screen. Again, the display size 
is a limiting factor in the number of menu selection levels 
that may be presented, and of the complexity at each level. 
In Fuller, it is specifically disclosed that the labelling on the 
pushbuttons at the second and third descending levels are 
generic in nature to increase the range of options. However, 
use of generic labelling limits the usability of this menu 
display to expert users, 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a control mechanism for implementing a user interface to 
display, in a single screen format, a hierarchical or multiple 
level selection path that is easily accessible by the novice 
user. 

It is also an object of the present invention to provide a 
multiple level selection menu with a fast path for the expert 
user. 

It is a further object of (he present invention to provide on 
a single screen, multi-level menu display with dynamically 
changing values to reflect selections entered by the user. 

According to the foregoing objects, the present invention 
offers a simple yet elegant ^proach to the problem of 
presenting hierarchical menu selections to the computer user 
by providing a single selection screen which combines a 
finite number of pushbuttons with text fields and a single, 
dynamically changing listbox. Tliis arrangement increases 
the user^s comprehension and comfort in passing through 
the cascading levels of selection options in a menu hierar- 
chy. 

In one aspect, in a computer system having a display 
screen, the invention provides a user interface mechanism 
for hierarchical menu selections. The user interface com- 
prises a zoned menu control window that includes a first 
zone displaying indicators representing a plurality of selec- 
tion levels in a menu hierarchy, and a second zone having 
contents comprising a displayed list of selection options for 
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one of the selection levels in the menu hierarchy. The 
interface also includes means for entering an option selected 
from the displayed list of options, means for refreshing the 
contents of the second zone by replacing the displayed list 
of selection options with a second list of selection options 5 
for a different selection level in the menu hierarchy in 
response to entry of an option selected from said displayed 
list of selection options, and registration means for imple- 
menting n computer task on selection of options for all 
selection levels in the menu hierarchy. lo 

Preferably, the means for refreshing the contents of the 
second zone replaces the displayed list of selection options 
with a second list of selection options for an inferior 
selection level in the menu hierarchy. 

Preferably, the indicators in the first zone consist of a 
plurality of pushbuttons, each pushbutton correlating to one 
selection level within the menu hierarchy^ and the second 
zone consists of a listbox. 

Preferably, the control window also includes a text field 
adjacent the pushbuttons stating the selection effected at 
each level, thereby providing a visual record to the user of 
the selections made at each level of the menu hierarchy. 

In another aspect, the present invention is also directed to 
a method for assembling and displaying a hierarchical 25 
selection menu on a computer display screen. The method 
comprises the computer implemented steps of creating a 
' zoned menu control window, displaying in a first zone of the 
control window, a number of indicators, each of which 
corresponds to a separate selection level in the menu hier- 30 
archy, and displaying in a second zone of the control 
window, a list of selection options for one of the selection 
levels in the menu hierarchy. In response to entry of an 
option from the displayed hst of selection options, the 
displayed list of selection options in the second zone is 35 
replaced with a second list of selection options for a different 
selection level in the menu hierarchy. 

The present invention is also directed to a method of 
assembling and displaying a hierarchical selection menu on 
a computer screen. This method comprises the computer 40 
implemented steps of creating a menu control window 
having multiple zones, displaying in a first zone in the menu 
control window, a plurality of pushbuttons each of which 
represents a separate level in the menu hierarchy, displaying 
within a second zone in the menu control window, a list of 45 
selection options for the highest level not yet selected in the 
menu hierarchy, and, in response to a pushbutton level 
selection, refreshing the list of displayed selection options 
with a list of available selection options for the next highest 
level not yet selected in the menu hierarchy. 50 

In a further aspect, the present invention is directed to a 
fast process for implementing hierarchical menu selections 
in which default selection values are preset and displayed to 
the user for registration as option selections to implement a 
computer task, 55 

BRIEF DESCRIPTION OF DRAWINGS 

Embodiments of the invention will now be described in 
detail in association with the accompanying drawings, in 
which: 

FIG. 1 is a pictorial view of a control window for effecting 
and displaying multiple level choices: and 

FIG. 2 is a flow chart showing the event steps for 
computer implementation of a dynamic user interface for a 65 
hierarchical selection menu according to the present inven- 
tion. 
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DETAE^D DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Refening to FIG, 1, a hierarchical selection menu is 
presented in the form of a control window, generally des- 
ignated, by the numeral 10. As discussed hereafter, the 
control window 10 contains multiple zones or fields repre- 
sentative of the hierarchical levels and selection options at 
each level that comprise the preferred embodiment of this 
application. 

A first zone 20 in the control window 10 displays a 
vertical array of pushbutton indicators 22. Each pushbutton 
22 corresponds lo and is representative of a separate selec- 
tion level in the menu hierarchy. For ease of use and 
understanding, these pushbuttons are ranked in descending 
order from superior to inferior selection levels, that is, the 
pushbutton identified as "Level 1" in the control window 10 
represents the primary or highest selection level in the menu 
hierarchy, the pushbutton identified as "Level 2" represents 
the second level after the first in the menu hierarchy, and so 
on down to the lowest or most inferior pushbutton/menu 
selection level. 

Opposite the first zone 20, a second zone in the control 
box 10 displays a list box 30 containing a hst of the selection 
options (designated by numeral 32) available at the current 
selection level under consideration. This current selection 
level will normally be the highest level in the menu hierar- 
chy at which no selection has been made by the computer 
user. However, the invention also provides for special situ- 
ations where the user's selections are entered out of hierar- 
chical order. For example, the provision of preset default 
values in some or all of the hierarchy levels permits the user 
to selectively enter inferior or lower selection levels in the 
menu hierarchy. Also, the user is permitted to backuack in 
the menu hierarchy to change a selection made at an earlier 
level in the hierarchy. A title field or bar 40 is superimposed 
over the list box 30 and displays the name of the selection 
level corresponding to the options displayed in the list box 
30, in order to clearly direct the user in the selection level 
being implemented. 

Intermediate the first zone 20 and the list box 30 is a text 
field 50 displaying a line of text 52 adjacent each pushbutton 
22, providing the user with a visual record of the current 
selection of options throughout the menu hierarchy repre- 
sented in the control window 10. 

In the preferred embodiment of the invention shown in 
FIG. 1, a focuis area in the form of a contrast bar 38 is 
provided in listbox 30 highlighting the current option 
selected for the particular level "x'* under consideration. On 
entering a selection level, the focus area is automatically on 
the listbox 30 which has repainted itself with the list of 
selection options for that level, and the contrast bar 38 
highlights, the default value calculated and currently selected 
for that level. The contrast bar may be moved up and down 
the list 32 in the list box 30 by simply pressing the terminal 
cursor arrow keys up or down to highlight each selection 
option until the desired option is located. 

The location of the contrast bar 38 on a list item 32 in the 
listbox 30 has a direct effect on the contents of the text field 
50. As will be described in greater detail below, the text line 
52 displayed adjacent the pushbutton 22 of the level cur- 
rently displayed in the listbox changes to reflect the selection 
option highlighted by the contrast bar 38. In addition, the 
default choices of the inferior selection levels are automati- 
cally re-calculated and displayed as the text lines 52 adjacent 
their respective pushbuttons 22. 

When the contrast bar 38 is highlighting the user's 
preferred option, the user can enter the selection by known 
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means such as pressing the "ENTER" key or double- 
clicking the mouse. 

As a further visual aid to the user, unique colours may be 
used to identify each selection level in the menu hierarchy. 
Each colour could appear on the pushbutton 22 associated 5 
with the levels in the menu hierarchy on initialization of the 
menu control window, or, alternatively, could only appear on 
each pushbutton once the user has initialized an event for its 
associated selection level. In one embodiment, when colour 
display is used as indicative of selection level, the text line jq 
52 adjacent a pushbutton would be implemented in the same 
colour, as well as the background colour of the list box 30 
at the time the list of selection options for a particular level 
is displayed there. This would maximize the visual correla- 
tion to the user between the three main fields in the control 
window 10, 

In addition, a few standard user interface features that will 
be readily recognizable to the ordinary computer user are • 
provided for common functions, as discussed below. 

As shown in blocks 100 and 102 in FIG. 2, after starting 20 
and initializing the system, the computer receives an event 
signal generated by a computer user action, such as regis- 
tration of a keyboard action or mouse movement. On first 
entry to the menu hierarchy, the event signal would gener- 
ally include a system load of the menu hierarchy for the 25 
specific application or program selected for implementation 
by the computer user. 

On receiving the event, the computer determines if the 
event must be initialized (block 104). Initialization of the 
control window of FIG. 1 involves the determination and 30 
assignment of default values for all levels (n) of the menu 
hierarchy 106. and the display of selection options for the 
primary level (Level 1) of the menu hierarchy in the list box 
30 of FIG. 1 and the title for Level 1 in the title bar 40, before 
generating the **button press event" (access to a selection 35 
level in the menu hierarchy) for the pushbutton representing 
the primary or first level in the menu hierarchy 108 (FIG. 2). 
The generation of this *T3Utton press event" becomes the new 
initialized evrait received by the computer. 

In the preferred embodiment, on initiating the control 
window 10, default values for all of the levels in the menu 
hierarchy are automatically determined and entered as preset 
values in the menu hierarchy (block 106 in FIG. 2). These 
predetermined default values could either be set values in 
the system, or could be the user's own selections retained 
from an earlier implementation of the selection control 
window. 

Although default values are predetermined in the pre- 
ferred embodiment, the settings could be programmable to 
permit the expert user to tailor the system for particular 
applications. 

The event initialization of box 106 in FIG. 2 will occur 
only once, on initialization of the control window 10 display 
shown in FIG. 1. On receiving the "button press event" for 
Level 1 (block 108), the computer's determination that no 
further event need be initialized (block 104) will initiate 
display of the control window. 

On initiation of the menu control window 10 display, the 
pre-set default selections appear as the text descriptions 52 ^ 
in the text field 50 beside each corresponding pushbutton 22 
in the first zone 20, including that for the Level 1 pushbutton 
in the menu hierarchy. 

Where colour coding is used, the conunon colours for the 
pushbutton 22 and text line 52 at each selection level would 65 
also be implemented on initiation of the control window 10, 
and the colour coding associated with Level 1 would then be 
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shown as the background colour for the list box 30 contain- 
ing the selection options for Level 1. 

On opening the control window 10, the contrast bar 38 is 
set on the default setting for Level 1 in the listbox 30 (not 
shown in FIG. 1). 

At this point, the computer user can determine whether to 
maintain the default selection provided for Level 1 or to 
substitute an alternate option for the default selection. The 
user can maintain the default selection and pass through to 
the next selection level simply by entering the selection 
using known means such as pressing the "ENTER" terminal 
key action or double-cHcking the mouse. This selection 
entry constitutes the "button press event" for the next 
(inferior) selection level in the menu hierarchy (block 110), 

As sho,wn at block 112 of HG. 2, enuy of the "button 
press event" at any selecdon level causes the computer to 
verify whether this selection level is the last level in the 
menu hierarchy. Where the computer identifies the selected 
level as the last selection level in the menu hierarchy (block 
116), the default emphasis in the control window is shifted 
to a task implementation indicator. In the illustrated embodi- 
ment, the task implementation indicator is the "OK" button 
60 (in FIG. 1), which is automatically activated as the 
conduit to enable the user to register the command to 
implement the computer task established by the options 
currendy selected in the menu hierarchy (blocks 150 and 
152 in FIG. 2). 

To consider other selection options at the displayed selec- 
tion level, the user can move the contrast bar 38 up and down 
the list of selections in the hstbox 30 by using the arrow 
keys, or possibly by locating the mouse cursor and clicking 
die mouse on different options. 

Whenever the contrast bar 38 moves to a different option 
in the selection list, die computer recognizes a "listbox 
selection event" (block 130), and changes the text field 50 to 
show the default selections for inferior levels of the cur- 
rently highlighted option. The new default selections are 
determined through implementation of the computer gener- 
ated steps illustrated in blocks 132, 124, 126 and 128 of FIG. 
2, namely, determination of the default choices for all 
inferior levels to the level currently listed in the listbox, and 
repainting the text field to display those new default selec- 
tions while moving die focus area back to the listbox. 

It is this automatic change of inferior selection options in 
the invention that allows a user to return to a higher menu 
selection level at any time. The user can press the "ENTER" 
key or click the mouse on the pushbutton for a desired level 
in order to generate a "button press event" to implement the 
computer steps for that level (block 110), the computer 
assuming selection entry for the immediately preceding 
(superior) level. 

Where, following a "button press event" (block 110), the 
computer identifies die seleaed level as being a level 
superior to the last selection level in the menu hierarchy 
(block 112), the default emphasis is moved to the next 
inferior selection level in the menu hierarchy (block 114), 
and the contents of the second zone are refreshed with 
selection information for die new selection level. The steps 
implemented by die computer to refresh the contents of the 
second zone are set out in FIG. 2, as: 

1. replacing die listbox tide (in tide field 40 of FIG. 1) 
widi die tide of die new selection level (block 118); 

2. changing the background colour of die listbox 30 to die 
colour shown on die pushbutton associated with the 
new selection level (block 120); and 

3. replacing the list of selection options in the listbox with 
a new list of selection options available for the new 
selection level (block 122). 
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After this the remaining steps illustrated in blocks 124, 
126 and 128 are implemented, as discussed above. Thus, 
immediately on fixing the contents of the listbox 30, the 
contrast bar 38 highlights the selection option corresponding 
to the default value identified in text line 52 for the new 5 
selection level (box 124 in FIG. 2). determines and enters the 
default values in text field 50 for inferior levels in the menu 
hierarchy (block 126 in FIG. 2), and moves the focus area to 
the listbox 30 (block 128), 

When the user decides on a selection option for the level .10 
"x" currently displayed, the selection can be entered as a 
"listbox enter event" for the level by double-clicking the 
mouse or pressing the "ENTER" key when the contrast bar 
38 is located on the selection (block 140). This selection 
causes the default selection values for all inferior selection 15 
levels to be determined (block 142) and generation of the 
*'button press event" for the next inferior level (block 144). 
before returning to the loop for initializing and displaying 
the new selection level following the steps discussed above. 

The list of selection options for Level 1 displayed in the 20 
listbox 30 will naturally be the broadest available for imple- 
menting the application. However, the contents of option 
lists for subsequent levels may vary significantly as the 
available range of selection options is determined by selec- 
tions made at superior levels. 25 

Although the listings 32 of selections in the listbox 30 are 
presented in FIG. 1 as generic listing labels, the text for each 
listing within the list box 30 would normally be descriptive 
to aid, as much as possible, the novice user as well as the 
expert user exploring complex applications. Further, "PAGE 30 
UP" and "PAGE DOWN" scroll bars 34 and 36 are provided 
in the frame 35 of the list box to increase the usable display 
area within the list box 30, and although not shown, it would 
be obvious to one skilled in tile art to include one or more 
horizontal scroll bars for longer textual descriptions. 35 

Similarly, the title in the title field 40 would contain a 
descriptive, rather than generic, title for the selection level. 
In one format, the title would reflect the wording of the 
correlated pushbutton for that level. 

Since in the preferred embodiment, on initiating the 40 
control window 10, the selections in the menu hierarchy arc 
automatically preset at default values, a fast path or process 
is provided for implementing computer tasks using the 
preset selections and bypassing the selection levels. 

In addition, where theTdSfaultlSettihgiVare^ 45 
mable, th^j^wt{rert user4sllpj;^id^^i^^ imple- 
menting a custornized^fagt^a^ for preparing a query or 
entering all^^c^on by^ simpiy;:registeririg al! selection 
1 evelFin Uiyn^u^emr^^^i^ 

selecti^i^^ahies to bypass-S^s'ElSSiSH^lE^ 50 

In ei&er case, the fast path may be implemented by the 
user immediately on initiation of the control window 10, by 
moving the focus area or mouse cursor to the "OK" button 
60 in FIG. 1, and clicking the mouse or pressing the terminal 
keyboard ^TENTER" key as the "button press event" to 55 
register the selections for all levels and initiate the computer 
s performance of the defined operation (blocks 150 and 152, 
FIG. 2). 

The preferred embodiment for this invention has been 
illustrated in FIG. 1 as containing four nested selection 60 
levels. However, it will be obvious to one skilled in the art 
that the procedure illustrated in FIG. 2 could be imple- 
mented with a substantially deeper hierarchy, the provision 
of more levels of pushbuttons 22 in the control window 10 
being made possible either by a rearrangement of the screen 65 
display, or through utilizing a scroll for oflf-screen levels. It 
should be recognized, however, that even four levels of 
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hierarchical menu selections can represent an extensive and 
very detailed set of selections, and should be sufiicient, with 
very little modification, for most applications. 

In addition to the foregoing and as illustrated in FIG. 1, 
standard *HELP' and *CANCEL' pushbuttons 62 and 64 are 
provided. As is known, the *HELP* pushbutton enables the 
user to access information on the functioning of the option 
selected (in this case, information would be provided on the 
multi-level menu selector itself), and the *CANCEU push- 
button allows the user to cleanly exit the function (block 160 
in FIG, 2). 

While the invention has been particularly shown and 
described with reference to a preferred embodiment, those 
skilled in the art will understand that various changes in 
form and detail may be made without departing from the 
spirit and scope of ihc invention. 

The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 

1. In a computer system having a display screen, a user 
interface mechanism for hierarchical menu selections com- 
prising: 

a zoned menu control window including a first zone 
displaying indicators representing a plurality of selec- 
tion levels in a menu hierarchy, and a second zone 
having contents comprising a displayed list of selection 
options for one of said selection levels; 

means for entering an option selected from said displayed 
list of selection options; 

means for refreshing the contents of the second zone by 
replacing the displayed list of selection options with a 
second list of selection options for a different selection 
level in response to entry of an option selected from 
said displayed list of selection options; and 

registration means for implementing a computer task on 
selection of options for all selection levels in the menu 
hierarchy. 

2. A computer system, according to claim 1, wherein the 
means for refreshing the contents of the second zone com- 
prises replacing the displayed list of selection options with 
a second list of selection options for an inferior selection 
level in the menu hierarchy. 

3. A computer system, according to claim 1, further 
comprising: 

means for verifying inferior selection levels in the menu 
hierarchy in response to entry of an option selected 
from said displayed list of selection options; 

a task implementation mdicator linkable to said registra- 
tion means; and 

means for linking said task implementation indicator and 
registration means in response to a failure to verify 
inferior selection levels in the menu hierarchy, whereby 
to permit engagement of the registration means through 
the task implementation indicator. 

4. A computer system, according to claim 1, wherein the 
indicators displayed in the first zone comprise a plurality of 
pushbuttons, each pushbutton correlating to a separate selec- 
tion level in the menu hierarchy. 

5. A computer system, according to claim 4. wherein the 
pushbuttons are ranked from superior to inferior levels in the 
menu hierarchy. 

6. A computer system, according to claim 1. wherein the 
second field comprises a scrolled listbox. 

7. A computer system, according to claim 6, wherein the 
second zone further comprises a title field containing a 
displayed title identifying said one selection level, and 
wherein the means for refreshing the contents of the second 
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zone replaces the displayed title with a second title for said 
different selection level. 

. 8. A computer system, according to claim 1, wherein the 
menu control window further comprises a thirf zone con- 
taining a text field adapted to display the options selected for 5 
each selection level in the menu hierarchy. 

9. A computer system, according to claim 1, further 
comprising means for setting default selection values in 
several selection levels of the menu hierarchy. 

10. A computer system, according to claim 9, wherein the lo 
means for setting default selection values sets default selec- 
tion values for all levels in the menu hierarchy in response 

to initiation of the menu control window. 

11. A computer system, according to claim 9. wherein the 
means for setting default selection values are programmable. 15 

12. A computer system, according to claim 9, wherein the 
second zone further comprises a movable focus bar for 
highlighting a single selection option in the displayed list, 
the focus bar being linked to said means for entering an 
option, whereby to permit entry of a highlighted selection 20 
option. 

13. A computer system, according to claim 12, wherein 
the means for setting default selection values sets default 
selection values for all inferior levels in the menu hierarchy 

in response to movement of the focus bar on the displayed 25 
list of selection options; 

14. A computer system, according to claim 13, wherein 
the control window further comprises a third zone contain- 
ing a text field adapted to display: option selections entered 
for superior levels; a highlighted selection option from the 30 
displayed list of selection options; and the default selection 
values for all inferior levels in the menu hierarchy. 

15. A method of assembling and displaying a hierarchical 
selection menu on a computer display screen, comprising 
the computer implemented steps of: 35 

creating a menu control window having at least a first and 
a second zone; 

displaying in the first zone of the control window, a 
plurality of indicators, each indicator representing a 
separate selection level in a menu hierarchy; 

displaying in the second zone of the control window, a list 
of selection options for one of said selection levels in 
the menu hierarchy; and 

in response to entry of an option firom the displayed list of 45 
selection options, replacing the displayed list of selec- 
tion options in the second zone with a second list of 
selection options for a different selection level in the 
menu hierarchy. 
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16. A method, according to claim 15. further comprising, 
in response to entry of an option from the displayed list of 
selection options, the step of verifying inferior selection 
levels in the menu hierarchy, and displaying as the second 
list in the second zone, a list of selection options for an 
inferior selection level. 

17. A method, according to claim 15, farther comprising 
the step of displaying options previously selected for any 
selection level in the menu hierarchy. 

18. A method of assembling and displaying a hierarchical 
listing of menu selections made by a computer user, said 
method comprising: 

displaying a menu control window having multiple zones; 

displaying within a first zone in said menu control win- 
dow, a list of levels of the menu hierarchy; 

displaying within a second zone in said menu control 
window, a list of selection options for a highest level 
not yet selected in the menu hierarchy; 

displaying options previously selected for any selection 
level in the menu hierarchy; and 

refreshing the second zone with a new listing of selection 
options from all immediately inferior selection level in 
the menu hierarchy in response to a user selection from 
the second zone. 

19. A method, according to claim 18, further comprising 
implementing a computer task in response to user registra- 
tion of entry of all selection levels in the menu hierarchy. 

20. A fast process for implementing selections through a 
menu hierarchy, comprising the computer implemented 
steps of: - 

setting default selection values for all selection levels in 
the menu hierarchy; 

creating a zoned menu control window; displaying in a 
first zone of said control window a plurality of indica- 
tors, each indicator setting forth the default selection 
value for a separate selection level in the menu hier- 
archy; 

setting a movable default emphasis on one superior selec- 
tion level having selection options; 

displaying in a second zone a list of selection options for 
a selection level subject to the default emphasis; and 

implementing a computer task in response to user regis- 
tration of selection of options for all selection levels in 
the menu hierarchy. 

***** 
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GUI OF REMOTE CONTROL FACILITATES 
USER-FRffiNDLY EDITING OF MACROS 

FIELD OF THE INVENTION 

The invention relates to a handheld remote control device 
for control of electronic equipment, in particular for control 
of home theater equipment. The device has a program mode 
that enables the user to create macrons. 

BACKGROUND ART 

Examples of a state of the art programmable remote 
control device are the RC2000 and RC2000MkII, both of 
Marantz, a subsidiary of Philips Electronics. These devices 
have the ability to learn commands for typical control 
functions, and to associate a respective one of the device^s 
buttons with a respective one of the commands learned. The 
devices can also be programmed to store macros. A macro 
is a string of commands that describe a series of specific 
steps to be carried out in sequence. A macro is assigned to 
a particular button. After the device is put into the macro- 
creation mode, the user must enter the sequence of steps to 
be canied out under the macro. Entering a step corresponds 
to pressing one of the buttons that have already been 
programmed for a single command. The device has a GUI 
that gives the user visual feedback during programming. A 
GUI is an interactive user-interface with graphical represen- 
tations. 

For more information on the operation of the Marantz 
device see, e.g., the Software Upgrade Booklet for the 
DVX8000 Multimedia Home Theater of Philips Electronics, 
pages 25-31, and the User Guide 206W851260 for the 
RC2000MkII model, pages 22-32, herein incorporated by 
reference. 

For more information on programming of universal 
remote controls see, for example, U.S. patent application 
Ser. No. 08/907,284, now allowed, of Philips Electronics, 
and herein incorporated by reference. 

OBJECT OF THE INVENTION 

The user can program a macro on the known devices and 
store it under any of four hard keys. A macro hard key can 
be programmed to store up to 20 steps. Revising of a 
programmed macro can be done in several ways: by over- 
writing one or more steps already entered, inserting a step at 
a specific position in the sequence, or deleting a step entered 
previously. The Marantz RC2000 remote control device has 
been welcomed enthusiastically in the home theater world. 
See, for example, the November 1996 issue, pp. 40-42, and 
the winter 1996 issue, pp. 123-126, of the magazine "Home 
Theater*'. However, programming the known devices is not 
that simple and requires an effort well beyond that what the 
average consumer is willing to spend. An object of the 
invention is therefore to improve upon the user- friendliness 
of the known universal remote control devices, especially 
those for operating a consumer environment such as a home 
theater. 

SUMMARY OF THE INVENTION 

To this end, the invention provides a remote control 
device for control of electronic equipment. The remote has 
a display for display of a GUI with a plurality of user- 
selectable options. The remote enables the user to program 
a macro. The macro comprises a sequence of multiple ones 
of the control options of the GUI. The GUI enables the user 
to view the sequence as a scrollable list of steps. The GUI 



)8,341 Bl 

2 

enables the user to edit the Ust by selecting at least one 
specific one of the steps and moving it up or down the list. 

In this manner, the user can, if so desired, create any 
permutation of the sequence in an intuitive fashion. 

5 Preferably, the remote of the invention has the control 
options organized in a hierarchy of panels for individual 
display on the GUI. The user can program a macro that has 
one or more steps that lets the GUI jump to one or more 
specific ones of the panels during execution of the macro. 

10 This approach lets the user intervene with the macro execu- 
tion or manually add steps during execution of an individual 
macro. However, it may be more convenient to have the 
jump to a specific panel as the last step in the macro. 
Preferably, the remote has a touch screen for enabling 

15 user-selection of the options. AH major user control func- 
tions can thus be presented through graphical representa- 
tions clustered in a logical or intuitive manner, not display- 
ing more than what is necessary at the moment of interaction 
with a particular panel setting the context. 

In the preferred embodiment, the remote according to 
invention allows its users to create an arbitrary number of 
macros with each up to 255 steps. Each step or action can be 
an IR (or RF) code, a 0.1 to 99.9 second delay, a reference 
to any other button, key or apparatus listed on the remote's 

^ GUI or a jump to any panel of the GUI. The user can create 
a macro by pushing a sequence of buttons and keys. The 
device records the sequence in the order of the steps entered. 
Afterwards, the user can view the macro as a scrollable list 
of steps, add more steps, select and delete steps, select and 
move steps up or down the macro, and select and adjust the 
value of delay steps. The visual feedback and editing capa- 
bilities are believed to be unique for an AV remote control. 
The remote for a home theater is thus provided with a macro 
creation/editing mode that has authoring tools accessible via 
the remote's GUI. One of the editing tools lets the user move 
a selected macro step visibly up or down the list of steps on 
the GUI. This authoring tool in the remote of the invention 
greatly improves the ergonomic character and user- 
friendliness and is believed to eventually support wider 

^ acceptance of home theater equipment. 

. BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained by way of example and with 
45 reference to the accompanying drawings, wherein: 

FIG. 1 is a block diagram of a home theater system; 
FIG. 2 is a diagram of a remote control device; and 
FIGS. 3-6 are diagrams of the GUI of the remote when 
the user edits a macro. 

50 

Throughout the figures, same reference numerals indicate 
similar or corresponding features. 

PREFERRED EMBODIMENTS 

55 FIG. 1 is a block diagram of a home theater system 100. 
The system comprises, for example, the following pieces of 
consumer equipment: an audio amplifier 102; a cable-TV 
box 104; a CD/DVD player 106; a TV tuner 108; a VCR 
110; a home security system 112, a lighting control system 

60 114 for control of luminaires (not shown) and a remote 
control device 116. Equipment 102-114 is capable of being 
controlled by, in this example, IR commands (alternatively 
or subsidiarily RF commands). Remote 116 is capable of 
controlling it all through issuing the proper IR commands. 

65 Remote 116 has also the capability of being programmed for 
a macro instruction that is being executed upon a single 
user-interaction with remote 116. For example, the user can 
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program a macro that first turns on home security system for object store 212. In the preferred embodiment, processor 

112, then audio processor 102, after this turns on CD player 210 is a MC68328 of Motorola. Buffers 206 and 208, 

106, further shows on remote 116 the panel for adjusting the together with object store 212 are implemented in an SRAM 

volume of the music, thereafter selects a particular piece of 2I6 such as a 512 kbyte SRAM, e.g., a KM616Y4000BLT- 

music based 00 the content available from a CD carousel 5 «f Cn^o,,«„ nt«« „«i«t;i^ ;^ f^, 

, , V , , . ^^^.L ir 7L or Samsung. Non-volatile memory 214 is, for example, 

(not shown), and shows on remote 116 the panel for settmg 1 »;ru * « u -r T-ioT-or.r»i»^Tinn r t * 1 

the lighting of the room at a desired level and finally let the " ^ ^byte flash meraory T E28F800B3B90 of Intel. 

GUI of remote 116 return to a home panel. In the invention, FIGS. 3-6 illustrate the GUI of remote 116 in the macro 

remote 116 allows its users to program adjustable time ediUng mode for recording on the VCR a TV program. The 

delays in the macro, for example, a delay of 10 seconds for to quI shows a portion of a recorded macro with the foUowing 

the user to select the desired sound volume in the above „tV.„„,. ^V). ,,^^.3,, (^^j^^j ^^^^^^ 3). 

example. User-mtervention during execution of the macro is „r, , n c „ / ■. t r\c j u ^ • • .u 

, , " • , . L Delay — 0.5 sec (wait for 0.5 seconds before issuing the 

an option. It may, however, be more convenient to have as , ' <,,,^n „ /. -.rz-n ^ j «won 

a last step of the macro a jump to a specific control panel, command); "VCR-on" (turn the VCR on); and " VCR- 

or simply the home panel of remote control device 116. 15 TVA'CR" (use the TV as source for the VCR). The GUI 

Remote control device 116 has a GUI 118 on a display, P"'^'''^ ^'^''^"8 ° ^ ^ ^""'l ''^V 

e.g., an LCD, that has a touch screen functionality, e.g., a " ''^l^y ^^^y ^04, arrow keys 306 and 308, and a delete key 

resistive tablet. Remote 116 further has hard keys 120 and ^10. Tappmg touch screen 204 at the location of a specific 

122. The GUI has user-selectable menu options that are ""'^ °^ "^"^ ^"^P^ ^'=1^^'* "^'^ ^'^P f""'^" "P"^" 

organized in various panels and sections of panels. A panel '^"n^' ^^"11 ^02 lets the user scroll the macro to bring 

is, for example, a cluster of soft keys displayed together. The "^^^ «'«P* °f "n^"" ""'J^'" consideration, 

major user-selectable options for control of system 100 are Touchmg delay key 304 insert a delay into the macro. The 

provided as soft-keys in GUI 118. Hard keys 120 and 122 are ''^'^y ^'^P ^ <'^^^V^^^ the end of the macro, 

programmed so as to provide quick user-control dependent 25 ^now keys 306 and 308 move a selected step down or up 

on the operational mode of remote 116. For example, the sequence of the macro. Key 310 deletes a selected step, 

left-hand key 120 is mapped onto the "Slo p" function.w hen ^ ^^"^ ^ command, the user has to go to an 

remote 116 is set into any mode for cciSlSft WfSSsport °*er panel of the GUI, e.g., the apparatus controls (not 

functionality of equipment that is supplying video and/or ^ere) and enter the command with remote 116 in the 

audio output, e.g., VCR UO or DVD D lav.er*106fl gffife^° ""^^'^ '^^ command is added to the 

right-hand key 122 is mapped onto the correl^BSpPlay" sequence, e.g., at the end, and can be repositioned by 

function selecting and arrow keys 306 and 308. Other procedures can 

^ . . , . ^ . , ^ - ^ be implemented to insert the new command at the proper 

FIG. 2 is a block diagram of remote control device 116 for ™ . rr^^c^ ^ ^ •» . . . 

, „, . * . . , . , position. The example of FIGS. 3-6 illustrates how a macro 

control of home theater equipment 201 through a wireless ^5 f i j u j t ^ 

. XT, ' , IS edited that has already been programmed. In the example, 

protocol in IR or RF. Remote 116 comprises a display 202 . i r. r • i-rV^ % ■ i . j l . • 

^ ^- * ^^^Tr^^fl . . ^ ■ . the step Delay — 0.5 sec in FIG. 3 is selected by tapping on 

for display of GUI 118 and a touch screen 204 for activating , ^rrr • i-t^ a . , . I\ - 

/ ^ r^riT^^c T^- 1 -i/.-* - it- The GUI in FIG. 4 shows that the selected step is 

a user-selectable option of GUI118. Display 202 comprises . , t jj *- j i * h am ^ aixa 

. r , highlighted. In addition, delay control keys 402 and 404 pop 

an LCD. Touch screen 204 is, for example, a resistive tablet. „ ^ An.A j.- j i. 

„ , , , , . 1 . 40 up. Keys 402 and 404 are used to increase or decrease the 

For more background on such input devices, see, for , e *u a ^ ^ nxM r^r- c u *u i * j 

i TT ? . XT ^ ^ o-.. ^ length of the delay. The GUI in FIG. 5 shows the selected 

example, U.S. Pat. Nos. 5,402,151; 5^31,381; 5,777,607 J , u r 

delay step moved up one step the sequence by use oi arrow 

key 308. The GUI in FIG. 6 shows the re-positioned delay 

, , . step, now with an increased delay of 5.0 sec. instead of 0.5 

touch screen 204 are physically integrated, and the combi- 45 ^. , „ , ^ • «r^T r^cn;» i icni 

, J • c L . c . sec. through use of key 402. Tapping a "CLOSE key 602 
nation has screen dimensions of about 77x58 mm for the 

active area, and about 81x62 mm for the visible area. The 

screen resolution is about 4 pixels per mm. Remote 116 

comprises a frame buffer 206, an off-screen memory 208, a When the user puts remote 116 into the macro editing 

microprocessor 210, an object store 212 and a non-volatile mode and selects a particular macro, the corresponding data 

memory 214. Frame buffer 206 is coupled to display 202 and are retrieved from flash memory 214, interpreted by proces- 

stores the information content shown on display 202. Off- sor 210, the resulting objects stored in SRAM 216, and 

screen buffer 208 stores bitmaps that are mapped into frame converted to one or more bitmaps that get displayed on 

buffer 206 under control of a software bitblitter nm on ss display 202. If the editing of the macro does not add more 

microprocessor 210. Microprocessor 210 receives user-input steps, the data for the edited macro is saved and stored at the 

via touch screen 204 and translates the input into associated addresses in flash memory 214 that held the previous 

GUI actions via framebuffer 206 and off-screen buffer 208. version. If the editing leads to a longer sequence, the macro 

Object store 212 lists the information to be rendered in data is stored at new addresses in flash memory, and 

off-screen buffer 208 and/or in frame buffer 206 by micro- reference to the previous addresses is rendered invalid. 

processor 210. The information is stored in object store 212 Garbage collection can be used to delete data that are not 

as objects. Non-volatile memory 214 stores data files that used. 

describe the macro's and the individual macro steps. This I claim: 

description is in a universal format, e.g., <"type of action"; ^5 1. A remote control device for remote control of 

"parameters">, so that it can be interpreted platform- equipment, the device having a display for display of a GUI 

independently. Interpretation creates objects, e.g., in C++, with a plurality of user-selectable options, wherein: 



and 5,767,458 of Philips Electronics, all incorporated herein 
by reference. In the preferred embodiment, LCD 202 and 



closes the macro and causes the GUI to return to the 
use-mode after writing the macro to flash memory 214. 
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the device enables the user to program a macro compris- 
ing a sequence of multiple ones of the control options; 

the GUI enables the user to view the sequence as a 
scrollable list of steps; 

the GUI enables the user to edit the list by selecting at 
least one specific one of the steps at a first location in 
the list, moving the specific step along the sequence, 
and inserting the specific step into a second location of 
the list. 

2. The device of claim 1, wherein: 
the control options are organized in two or more panels 
for individual display on the GUI; and 



the device enables the user to program the macro com- 
prising a particular step that causes the GUI to jump to 
a specific one of the panels. 

3. The device of claim 1, wherein the device has a touch 
screen for enabling user-selection of the options. 

4. The device of claim 1, wherein the GUI changes its 
appearance through animation upon selection of a particular 
one of the user-selectable options. 

5. The device of claim 1, wherein the macro is program- 
mable to be activated under a softkey on the GUI. 
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[57] ABSTRACT 

A menu may be displayed combining a radial marking menu 
portion and a linear menu portion. Item selection in the 
linear portion is performed by location selection using a 
pointing device. Item selection in the marker portion is 
determined by the pattern of a stroke made by the pointing 
device with the system ignoring linear menu items across 
which the stoke completely passes. Linear menu items may 
be non-hierarchicaUy related to the radial items. Linear and 
radial portions may be simultaneously produced on a display 
based on a single input event. 

2 Claims, 9 Drawing Sheets 
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DISPLAY AND CONTROL OF MENUS WITH It is also an object of the present invention to provide a 

RADIAL AND LINEAR PORTIONS process that distinguishes between linear (or location) based 

menu selection and pattern-based menu selection. 

no.^n^n?/^^'L'?^< ?nn^^^ Th^ ^bovc objccts Can be attained by a system that 

08/469,913, filed Jun. 6, 1995, now U.S. Pat. No. 5,689,667. 5 combines a radial marking menu, in which item selection is 

BACKGROUND OF THE INVENTION performed by marking a menu item with a cursor mark, with 

1. Field of the Invention ^ linear menu, in which item selection is performed by 
The present invention is directed to a method and appa- ^^1^^^^°" ^ particular location. The system distinguishes 

ratus for producing, controlling and displaying menus that ^^tween parts of the display in which the linear menu is 

combine radial marking menus and linear menus and, more ^^^^^^^ P^^^ ^^^P^^y ^ ^^ich the radial marking 

particularly, to a system that combines a pattern selectable ^ located, 

menu with a location selectable menu into a single display. These together with other objects and advantages which 

2. Description of the Related Art will be subsequendy apparent, reside in the details of 
Menus selection in modern user interfaces is a fundamen- .5 constmction and operation as more fuUy hereinafter 

tal and frequently used operation. In general, the length of described and claimed, reference bemg had to the accom- 

time it lakes to select from a menu is smaU (seconds or panymg drawings formmg a part hereof, wherem like 

fractions of second). However, because menu selection is a numerals refer to like parts throughout, 

high frequency operation in some types of applications, nPSPRIPTlON OF THF DRAWTNns 

reducing the time involved in selecting from a menu can ^ ^^^^^ DbSCRIPlION Ol^ IHh DRAWINGS 

result in significant time savings in the overall time it takes FIG. 1 illustrates typical hardware of the present inven- 

to accomplish a larger task. It is for this very reason that tion' 

menu selection speed up ("accelerator") techniques like "hot pj^ 3 illustrates a linear or location selection type menu; 

keys and marking menus are popular. _ .„ , 

r< , L ** J. J FIG. 3 illustrates a radial marking type menu; 

Each accelerator technique has its own advantages and 25 t> jt- * 

disadvantages. For example, hot keys can select from a large ^ illustrates submenu selection using a marking 

set of menu items, for example, every key on the keyboard menu, 

can be used as hot key. However, this is at the cost of the user FIG. 5 depicts selection using a marking pattern without 

remembering the associations between menu items and producing a display; 

keys. Hot keys are also not effective if a user is working on 30 FIG. 6 shows a combined radial marker and linear menu 

a system that does not include a keyboard or the user must according to the present invention; 

move between the keyboard and another device while oper- 7 illustrates selection operations of the invention; , 

ating the interface. For example, the user may have to move T-rr-c- o ^i a u ^ r.i. * r.u 

^ u * .u 1 u / J *u u 1 FIGS. 8-11 comprise flowcharts of the steps of the present 

the same hand from a mouse, to the keyboard, and then back • j f 

^ ,L 7 J y invention; and 

to the mouse. 35 

Markingmenusisapopupmenutechnologythatdisplays J^^f'^ ^^^^^^ expansion 

menu items in a circle, around the cursor whereas traditional ^^^^"^^ ^ P^^^^* 

menus (linear menus) display menu items in a linear fashion, DESCRIPTION OF THE PREFERRED 

for example, from top to bottom. Because of this difference, EMBODIMENTS 

item selection can be performed more rapidly with marking 40 

menus than with linear menus. For example, a user can The present invention typically has a hardware 

select from marking menus by "flicking" or making a stroke configuration, as illustrated in FIG. 1, that includes a com- 

of the cursor in the direction of a desired menu item. Thus, puter 20 which generates and displays menus on a display 

the user does not have to wait for the menu to be displayed 22. A user interacts with the display 22 through the computer 

to select from it. However, as the number of items in a 45 system 20 using an interface device, such as a keyboard 24, 

marking menu increases, rapid selection without popping up and a pointing device 26, such as a mouse. The computer 20 

the menu becomes difi&cult because the angular difference includes the conventional hardware necessary to interact 

between menu items becomes small and difi&cult for the user with a pointing device 26, such as motion detection circuits 

to articulate. To combat this problem, the number of items and button depression detection circuits, and the appropriate 

in a marking menus is generally limited to eight or less. 50 storage media, such as a hard disk or a floppy disk on which 

What is needed is a combination of a radial marking menu process discussed herein is stored. The computer 20 can 

and a linear menu in the same display such that the number be any type of computer from a personal/portable computer 

of items in the menu can be increased beyond eight items to a main frame computer with the typical computer being 

while still permitting rapid selection for the items of the a workstation type computer that is used for high volume 

marking menu using a marking or stroke pattern and selec- 55 production operations in which menu selection is a signifi- 

tion of the items of the linear menu using a locational cant portion of the operations performed by a user, such as 

method. in CAD/CAM and animation operations. The display 22 can 

CIT^>l^>f ADv nn txtt: TTvn/irTvmrMvT ^^P® °^ display that is capable of displaying a 

SUMMARY OF THE INVENTION ^^^^^ ^ ^RT display or a liquid crystal display. The 

It is an object of the present invention to combine radial pointing device 26 can be any type of pointing device 

marking menus with linear menus in the same display. including a pen, a mouse, a track ball, a track point or a joy 

It is another object of the present invention to combine stick, either separate from or part of the keyboard 24. The 

marking menu selection techniques with location selection display 22 and pointing device 26 can also be combined into 

techniques. a single device, such as touch sensitive screen. 

It is an additional object of the present invention to 65 The present invention combines a radial marking menu 

provide a menu display in which selection of some items are with a linear menu into a single display where the radial and 

accelerated. hnear portions are associated with each other and displayed 
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simultaneously. The present invention allows the menus to selection" of the submenu 56 by moving the pen back to the 

be sclectcdusing the pattern and location techniques of these center (48) of the submenu before lifting, or change the 

two types of menus. The selection and display arrangement selection by moving the pen to highlight another item before 

of linear and radial menus will be discussed before discuss- lifting. Finally, a user can "back-up'' to a previous menu by 

ing their combination. 5 pointing to its center 44. 

A linear menu 30, as iUustrated in FIG. 2, is typically a Another, faster, way to make a selection without popping 
hnear array of menu items where the number shown m HG. ^^^^^ ^y drawing a mark 58 as illustrated in FIG. 
2 is fourteen items (1-14) but where the array shown is a 5^ ^^3,^^ 5^ ^rawn by pressing the pen down and 
single dimensional array. The number of items can, of immediately moving. The direction of the mark 58 dictates 
course, be less than or greater than 14 and the items can be 10 the particular item selected from the menu. In the present 
arranged m two or more dimensions or even m an arbitrary invention if only a mark is made, as wiU be discussed in 
arrangement. The main feature of a Imear menu is the way ^^^^ detail later, and the menu is not allowed to pop-up, the 
m which It IS used to select a desired item. Typically, a ^y^^^^ interprets the mark as if the linear portion of the 
pointer (or cursor) 32, such as an arrow as shown, is moved ^^^^^^ invenUon does not exist. This is called the "marking*' 
to the location or area defined by the menu item desired to 15 mo^e as opposed to the "menuing** mode when the com- 
be selected by manipulating the pointing device 26 and the ^^^^^ marking and linear menu is displayed which will be 
selection is made by depressing (or releasmg) a button that discussed in more detail later. 

is typically associated with the pointing device 26 but which ~ . . n . i_ 1 . j • ^ 

, J , / * • . J • t. 1 u J Thus, markine menus allow itecos to be selected in two 

could be in a separate interface device, such as the keyboard \ ,7, ^, - , rr^r^ a j- i 

™ r J * • 1 „ differentways. Using the method 01 FIG. 4 radial menus can 

24. fhe computer 10 determines the location of the pointer 20 l h j- f j j i a ^ j 

. u J J/ 1 j\ jf*u be sequentially displayed and selections made. The method 

32 at the lime the button is depressed (or released) and if the - _ ^ % . , j- 1 . 1 .1 

... -.u- .1, A I Au ♦ •» of FIG. 5 uses marking without menu display to make the 

pointer is within the area defined by a menu item, that item , ^ ^ j • j . 

* 1 * J Ti- *i. • * • * •i. • J A J u same selection. The first method is good when the user is 

IS selected. If the pomter is not within any areas defined by r ... ^ j j • j l 

. . 1 . J , • 1. unfamihar with the menu. The second method is good when 

menu Items no thmg IS selected. That IS, linear menus use the • r -i- -.u j . . -j 

location of the pointet 32 to determine the item selected. If 25 r of tTe mtnu"'"" ' ^ 

the user depresses (or releases) the selection button while the P X ^ . , * 

pointer 32 is positioned over Menu Item 1, as shown in FIG. ^^^^^g menus avoid some of the problems of hot keys. 

2, Menu Item 1 would be selected. Using a linear menu ^^^^ ^^^^ ^^^^ remember the association between 

requires that the user position the pointer 32 in the area of ^eys and menu items. The user only needs to remember the 

the display defined by the item to be selected. This can take 30 'P^^^ ^^^^^^ "'^"^ Typically users very quickly 

a considerable amount of time for the user and accurate ^^^"^ ^P^^i^l 1^^^^°° "^^^^ especiaUy for 

positioning is required. The accurate positioning is even frequently used commands. Marking menus also do not 

more critical when the item is an icon that can be rather ^^^^^^^ ^ keyboard for operation. However, because human 

gjjj3^ capability is limited in the accuracy in which angles can 

nj-1 -ij** • A ^ • ^r- drawn, the number of menu items in marking menus is 

Radial menus include two types: pie menus and marking 35 *„ . , . . . vii<x>.r^^^ l^wuu.^ 

* * 11 /• 1 • eenerally umited to eight items, 

menus. Pie menus are typically used in item selection using & j & 

the location principles of linear menus as discussed above. ^^^y situations modern user interfaces use menus with 

Marking menus operate on the principle of the direction of ^^"^^ ^^^^ ^^S^^ i^^ni^. For example, the number of items in 

cursor or pointer motion as being the basis for item selec- P^P'^P "1^"^^ in the ALIAS V6 package ranges firom 8 to 15 

tion. Marking is a menu selection operation which works as 40 1^^™^, with an average of 12.75 items per pop-menu. Higher 

follows. A user activates the selection indicator of the number of items can be used in marking menus by making 

pointing device 26, such as by pressing down on the screen ^® rsvtmxs hierarchic. In this case rapid menu selection 

with a pen or holding down the button on a mouse and waits requires a zig-zag type line with pauses rather than just a 

for a short interval of time (approximately second). A simple stroke. For example, a 64 item menu can be made up 

radial menu 40, such as illustrated in FIG. 3, then appears 45 of an eight item menu where each item leads to another eight 

("pops-up") directly under the tip of the pen 52. A user then ^^^^ submenu. Thus, if a user interface designer wishes to 

highlights an item by keeping the pen pressed and making a convert an application which uses linear menus into one 

stroke 42 towards the desired item. The stroke 42 is created "^^^"^^ marking menus, the designer must convert any 

by the computer constantly redrawing a straight line ^^^^^ ^^^^ ^^^^^ ^^^^ ^^^^^ i^cms into an hierarchic 

between the center 44 of the menu 40 and the current 50 °^e^^- ^h^ conversion process requires extra work and 

location of the pointer (that is, the stroke 42 behaves like a 1^"^^^ menu items may not decompose naturally into hier- 

"rubber band line'* between the center of the menu and the archie categories. 

pointer). The computer 20 highlights a particular item when The present invention combines marking menus and 

the pointer moves into the angular range associated with that hnear menus into a single menu 60, as illustrated in FIG. 6, 

menu item (for example, angle range 46, associated with 55 such that converting linear menus into a marking menu does 

Menu Item 1 in FIG. 3). If the item has no sub-menu, the not require the decomposition of menu items into categories, 

highlighted item can be selected by lifting the pen. If the In the invention up to the first eight items of the traditional 

item does have a sub-menu, and the user stops moving the hnear menu that are the most highly selected are mapped 

pointer, the submenu is displayed with the center 48 of the directly to a marking menu portion 62. The additional 

new menu under the pen 52 (see FIG. 4). The user then 60 ("overflow") items are mapped to a linear menu portion 64, 

continues, from the new center 48, selecting the newly which is displayed at the same time the marking menu 

displayed sub-menu by providing another stroke 50 with the portion 62 is displayed. The linear portion 64 is shown 

pen 52- Lifting the pen 52 will cause the current series of below the marker portion 62, however, the linear portion 

highlighteditemstobeselected. IntheexampleofFIG. 4the position can be varied as desired as long as it appears 

items selected are "Groceries" in the main menu 54 and 65 simultaneously on the same display 

"Fmit & Veg" in the submenu 56. The menus are then The present invention, as depicted in FIG. 6, has the 

removed from the screen. At any time a user can indicate "no following advantages. First, as stated before, conversion of 
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linear menus to this format is simple. No decomposition into 
hierarchic categories is needed and more than eight item per 
menu can be used. Second, accelerated selection can be 
performed on the first eight items, such that time savings can 
be realized over traditional linear menus. Third, because 
some of the items in the menu 60 are laid out side by side 
as opposed to top to bottom, the overall height of menu 60 
is reduced. Finally, this type of menu 60 takes up approxi- 
mately the same screen space as a tradition linear menu and 
therefore this new menu 60 can be displayed at the same 
location as tradition linear menus (for example, the menu 
can be pop-up or pop-down, etc.). 

The invention has some characteristics different from 
traditional linear menus. First, the user must pause to display 
the menu before selecting an item from the linear portion 64 
of the menu. This is not a great disadvantage since these 
items are by definition supposed to be infrequently used 
commands. If the position where the menu pops-up is very 
close the edge of screen there may not be enough room to 
select some of the items from the radial portion 62 of menu 
using a fiick. For example, suppose the menu 60 pops up 
when a user presses the mouse button down right in the top 
left comer of the screen. At this point there is no room to 
"flick** the cursor up or to the left to select some of the menu 
items. In practice, this is not a serious problem since there 
are very few situations where a menu is popped up right 
along the edge for the screen. Also, the amount of room 
needed for a flick can be very small. Finally, the radial 
portion 62 of menu 60 represents a grouping of menu items 
that is based on frequency of selection. In linear menus, 
items are generally grouped together based on function. 
Therefore, the conversion to this new menu system might 
require rearrangement of items in a menu. Fortunately, the 
particular grouping of menu items has little value once a user 
becomes familiar with a menu layout and therefore this is 
not a serious problem in the long run. 

The creation of such a combined menu requires that a 
displayed menu 70, as illustrated in FIG. 7, be divided into 
different regions. In the linear region which is defined by 
each of the areas of the individual menu items, "display 
buttons'* or selection regions 72 are defined. In the marking 
region, which is all of the display outside the display buttons 
72 and 73, the selection regions are defined by angular 
ranges 74. During operation if a stroke or mark, such as 
stroke 76, has an end point 78 that is within a linear selection 
region 72 or within a label 73 (and the pen is Hfted at that 
point), the item of the end point 78 is selected which in this 
example is Item 5. If a stroke 80 is in a region of the marking 
menu portion, the item selected is the item of the coinciding 
range or wedge which in this particular example is Item 4. 
If a stroke 82 ends in a marker region 74 after crossing one 
or more linear regions 72, the item selected is the item of the 
coinciding wedge or marker region which in this particular 
example is Item 3. That is, whenever the end point of the 
stroke does not lie within a linear region 72 (or label 73), the 
coinciding or corresponding marker region item is selected. 
A radial menu label can fall outside an angular range 
associated with that label, however, pointing to a menu item 
overrides the angular ranges. For example, a portion of 
Menu Item 2 (the area of the label for Item 2) in FIG. 6 can 
lie, depending on how the angular ranges of each item are 
defined, in the angular range for Menu Item 3. However, 
pointing directly to the label of Menu Item 2 will highhght 
it even if the pointer is in the angular range of Menu Item 3. 
Linear menu items, such as 72 in FIG. 7, have no "angular 
range" features and the user must position the pointer 
directly over the label for the item to be selected. 
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The invention behaves differendy from the description 
above when the user does not display the menus but draws 
a mark. In this case, the mark is interpreted as if the linear 
menu items do not exist. For example, if a mark like 76 were 
5 drawn this would not result in the selection of linear menu 
item 5, but in radial item menu 3. TTiis has the advantage that 
a user can quickly select radial menu items with a quick 
mark (a "flick") without accidendy selecting linear menu 
items. 

10 The present invention is directed to the combination of 
radial menus and linear menus in the same display. If the 
invention were to follow the typical rules for menu selection 
in the prior art this would mean that all menu selections 
(either by displaying a menu or by drawing a mark) would 

15 be based on the location of the cursor at the end of the stroke. 
This in turn would result in selection errors when a user tries 
to select from the menu of the present invention quickly. 
Thus, the advantage and distinction of the present invention 
is apparent. 

The operation of the process of determining the selection 
is illustrated in the flowcharts of FIGS, 8-11. Typically such 
a process is interrupt driven with interrupts occurring based 
on an interrupt timer or based on events, such as the 
depression/release of a mouse button or the detection of 

^ mouse movement. As can be seen from a visual review of 
FIGS. 8-11 the operations performed begin with an exit 
from a wait state 120 and return to this state 120. The exit 
from the wait state is caused by an event, which event is 
checked to determine the type of event as discussed in more 
detail below. The operations can generally be broken into 
pen-down— FIG. 8, pen— drag FIG. 9, pen-still— FIG. 11 
and pen-up FIG. 11. 
The pen-down operation of FIG. 8 first checks 122 to 

25 determine whether the mouse button down event has 
occurred. If not, the system returns to the wait state 120. 
Otherwise, the mode is set 124 to the marking menu mode 
and the menu selection is set 126 to the starting or highest 
menu in a hierarchy. A system timer is then set 128 to ensure 

^ that the system detects that the pen/mouse is no longer 
moving or is still. The current position of the cursor and the 
time are then recorded 130, 

In the pen-drag operation the first check performed, as 
depicted in FIG. 9, is to determine 140 whether the event of 

45 the mouse moving while the button is down has occurred. If 
not, again the system returns to the wait state 120. If so, a 
check 142 is made of the distance of movement of the cursor 
or pointer against a movement threshold. If the threshold has 
been exceeded the timer is reset 144. In both cases the next 

50 step is a determination 146 concerning the mode. If the 
mode is not the marking mode, the item of the particular 
location of the cursor or pointer is highlighted and the item 
is recorded 150 as the current choice. If the mode is the 
marker mode, the current cursor location and the time is 

55 recorded. 

In the pen-still operation (FIG. 10), the first check 160 is 
to determine whether the timer event has occurred, if not, the 
wait state 120 is entered. In this operation the system also 
checks 162 on the mode. In the marker mode the mode is set 

60 164 to the menu mode and the mark is replaced 166 by the 
appropriate menus as previously discussed. The time is then 
set 168 and the wait state is entered. When not in the marker 
mode, the system sets 170 the timer and determines 172 
whether the cursor is in the center of the parent menu. If so, 

65 the child menu is removed 174 from the display. If not in the 
center of the parent menu, a determination 176 is made as to 
whether the position is over a label menu item. If not, a 
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determination 178 is made as to whether the cursor is many cases the preferred mode of display is to use icons. An 

beyondtheedgeof the radial menu. If it is beyond the edge, example of an icon menu thai includes radial as well as 

a determination 180 is then made as to whether the item has linear menu items thai are arranged in a three-column array 

a submenu. If a submenu exists for the item, the submenu is is illustrated in FIG. 12. In this example eight icons 21fr-224 
displayed 182 and the submenu is made 184 the current 5 are shown in the marking menu portion 62 arranged around 

a center 226 at which a pointer is located. The linear or 

The pen-up operation as depicted in FIG. 11 performs the location selection portion 64 includes six icons 228-238. 

item selection determination. The system determines 192 This menu is selected in the same way as the text label menu 

whether the mouse button up event has occurred and if it is previously described with the user being required to under- 

up, stops 194 the timer. If the current mode is determined lO ^^^^^ meaning of the icons. The linear menus can be 

194 not to be the marking mode, the menus are all erased arranged in a two dimensional arrangement as shown in FIG. 

196 and the selection is made 198 based on the recorded ^3 and the linear menu can be arbitrarily located at any 

menu choices. If the mode is the marker mode the current ^^^^^-^^ ^^^^^^ ^^^-^^ ^^^^ ^^^^ ^ ^^^-^^^ depending on 

cursor position and time is recorded 200. A line is then v.here the radial menu actually pops up, something generally 

drawn 202 from the between the previous and current cursor ••ij- /*u 

™ 1 . J .t_ J decided m the original design of the menu, 

positions. The mark is then erased 204, the saved positions ^ ^ 

and times are used to determine 206 the menu choices from FIG. 13 illustrates icon sets 250-264 of a tool box 266 and 

the mark and the selection is executed 198. the expansion of the tool pallet 268 of a selected one of the 

It is important that an implementation take certain char- tool sets 252 with the pointer being positioned at the center 
acteristics of typical window operating systems, with which ^ of the pallet when expanded allowing continued marking or 

the invention is typically used, into account as well as location dependent selections from the center of the pallet, 

accounting for how such operating systems interface with This illustrates that the pallet can be expanded from a small 

applications. One problem is that many operating systems and generally hard to decipher icon display representation, 

do not issue an event when a cursor or pointer moved by a Tq addition, the marking selection process can be used to 

pointing device stops moving and the velocity drops to zero. select icons from the small representations of the icons on 

Another problem is that some systems will not relinquish ^^e left in this figure even when the icons have not been 

control unless an interrupt is generated. As a result, for such popped-up or expanded to full size, when they might not be 

systeins the implementation must include a provision for .Readable'' and when the user would have to remember 

periodically samplmg pomtmg device (cursor) position, which icon represented which selection, 
such as by including timer mtemipts, so that the various 

steps discussed above wUl work properly. Some operating The menu items shown and discussed herein have 

systems do not include provisions for saving a portion of a included text labels and icons, however, other types of menu 

screen into which a menu such as that of the present items such as moving pictures, symbols, sound, etc. can be 

invention is "popped." In such systems the implementation substituted. The invention can also be used with any type of 

needs to provide for saving and restoring the portion of the menu in a variety of contexts, such as a tool pallet, pulldown 

display over written by the pop-up menu when or after the menu and object hot spots. The stroke or "link trail" or 

particular selection by the user is made. Because of such "rubber band line" also need not be displayed. The number 

problems it is preferred that the invention be implemented in of items in each portion of the menu can vary and the items 
an XWINDOWS system, such as available from Silicon ^ can be in any desired arrangement. 

Graphics, Inc. many features and advantages of the invention are 

Additional details concerning the preferred implementa- apparent from the detailed specification and, thus, it is 

tion of the process depicted by HGS. 8 and 11 are set forth intended by the appended claims to cover all such features 

in pseudocode included herein as an Appendix. It is pre- and advantages of the invention which fall within the true 

ferred that the process as described herein be implemented gpint and scope of the invention. Further, since numerous 

in a language such as C. However, any language suitable for modifications and changes will readily occur to those skilled 

user interface display generation and processing with a in the art, it is not desired to limit the invention to the exact 

pointing device can be used. constmction and operation illustrated and described, and 

The invention has been described with respect to accordingly aU suitable modifications and equivalents may 

examples that depict menus with text labels. However, in be resorted to, falling within the scop§ of the invention. 



Maiking menus with overflow items pseudo-code algorithm. 
Assumed system configuration: 

Assume wc have an event based input system. Thiee types of events are 
reported to the application: 

1) the mouse button being pressed down 

2) the mouse location changing when the mouse button is down 

3) the mouse button being released 

Assume we have a system capable of scheduling timer interupts with at 
least a 1/10 of a second frequency. 

When events of type 1, 2 and 3 occur the procedures MMpendown, 
MMpendrag, MMpenup are respectively called. The current moiise x, y 
location is passed into each of these procedures. When a timer interupt 
occurs a procedure called MMpenstill is called. 
Notes on pseudo-code coventions: 

If a subroutine is used more than once, its first occurence in the 
pseudo code consists of an english description followed by a name foi 
the procedure in brackets. Subsequent uses of the subroutine simply 
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-continued 



■use its name. 

Some pseudoK:ode lines are high-level descriptions of more complicated 
subroutines. These lines may be followed by a name for the routine in 
brackets. A more detailed pseudo code description for the routine is 
given later. 

Notes of variables. PAUSETIME is a length of time user must 
hold the mouse still to trigger the display of the menu. In practice 
PAUSETIME is approximatcty 1/3 second. JITTEROTERANCE is the amount 
the mouse can move, in pixels, before our algorthm considers the 
mouse to no longer be still. In practice inTEKTOLERANCE is 
approximate 5 pixels. 

Comments for explanation are enclosed in by "[ p* 

MMpcndown(x, y) 

Set the current mode to be MARKING 
Set the current menu to be the root or starting menu 
Schedule a timer interrupt in PAUSETIME (Staittimer) 
Record x, y position as first point in the mark, 
and time this position occured 

MMpendrag(x, y) 

if the Xjy position has moved a "significant amount" in from 
its last position (CursorMoved?) 
Up schedule the timer interrupt (Stop timer) 
Starttimer 
if current mode is MARKING 

Save the x, y position, and the time this position occured 
Draw a line segment from previous x,y location to the 
current x,y location 



else 



MMpenstill 

if current mode is MARKING 
Stoptimer 



Hilite the menu item which is associated with the x,y 

location (MenuChoice) 
Record this menu item as bcirig the choice for the current menu. 



else 



Set the cunent mode to MENUING 
replace the marie with menus (RcplaccMark) 
SUrtrimer 

Stoptimer 
Starttimer 

if current position is in a parent menu center 

Undisplay submenus till you reach the parent menu 
whose center is being pointed to 
else if the current x,y position is over a menu label or 

beyond the edge of the cunent menu radius 
and the cunently selected menu item has a submenu 
Display the submenu of the currently selected item 
Make the submenu the current menu 



MMpcnup(x, y) 

Stoptimer 

if current mode is MARKING 

Save the x, y position 



else 



Draw a line segment from previous x,y location 

to the current x,y location 
Remove all drawn line segments from the screen 
Use the saved x,y positions to determine the menu 

choices associated with the mark (Selection fro mMark) 



Remove all tiie displayed menus from the screen 
Execute the menu choices 
MenuChoice 

if the cursor is directly over one of the menu item labels [check both 
the radial portion of the menu and the overflow portion] 
[this step is critical to the algorithm. It makes selection 
when the menu is displayed behave differently from selection 
by drawing a mark. See comment **' below for how selection by 
a mark is determined] 

then the menu choice is that menu item 

else if the cursor is in the center of the radial menu 

then there is no menu choice 

else the choice is the menu item assoicated with the radial 
wedge the cursor is in. 

SelcctionFro mMark 

if the mark is very small (length < size of the center graphic) 

then no selection was made 

if the menu structure is only 1 level deep 

then using the starting point of the mark and the ending point 

determine which radial wedge the endpoint is in. The item 
associated with that wedge is the choosen item 

else 
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Determine bends and pauses along the marks that 

correspond to possible tiansitions &om menu selections 
to submenu selections (GetArticulationPoints) 
From this series of points determine the series of menu item 

selections made based on the radial wedges only [ *** this 
is the key to algorithm: marks are analyzed as if 
no overflow items are present in the menus] 

GetArticulationPoints 

Using the list of points and times recorded as the mark was being made, 

find points where the user paused for at least 1/2 second, 
if the number of pause points is greater than the maximum depth the 
menu structure consider the mark a scribble and return no 
articulation points, 
if there are less pause points than the maximum menu depth + 1 
Find the angle changes along the mark that are greater 

than 22.5 degrees [22.5 degrees is 1/2 of 45 degrees which 
is the angular differences between adjacent wedges. 
Therefore a change of at least 22.5 degrees in line 
direction indicates the user meant to select from 
different wedge in a submenu] 
Use the first maximum menu depth- 1 of them as the 
articulation points 

RcplaccMark 

GetArticulationPoints 

For each articulation point deterime the series of menu items 

selection based on radial wedge only 
Display those menus each centered at the corresponding 
articulation points 

CursorMoved? 

return True if ABS (previous x location - cunent x location) + 

ABS (previous y location - current y location) 
>jrrTEKrOLERANCE 



What is claimed is: 

1. A display^ comprising: 

a radial menu displaying radial menu items from which a 35 
selection can be made; and 

a linear menu simultaneously displayed with said radial 
menu having menu items non-hierarchically related to 
the radial menu items, and said radial and linear menus ^ 
being simultaneously produced and displayed based on 
a single input event. 



2. A display, comprising: 

a radial menu having plural radial menu items from which 
a selection can be made; and 

a linear menu simultaneously displayed with said radial 
menu, having linear menu items non-hierarchically 
associated with said radial menu items where a number 
of linear menu items corresponding to the radial menu 
items is at least one and less than a total number of the 
radial menu items, and said radial and linear menus 
being simultaneously produced and displayed based on 
a single input event. 
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CROSS REFERENCE TO RELATED 
APPUCAnON 

This application is based on Provisional Application No. 
60/095,811 entitled Method and Apparatus for Generating 
Tabs in a Content Menu Using an Open Hierarchical Data 
Structure, filed Aug. 4, 1998 abandoned. 
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FIELD OF INVENTION 

The present invention relates to computer software used 
to build and maintain a menu system and, more specifically, 
it relates to a menu management system that enables a 
developer to generate a tab list menu and link it to an 
existing menu system. 

BACKGROUND 

A hierarchical menu system organizes information under 
a series of nested topics, so end-users can navigate down its 
lists to the reach information they need. Help systems 
represent, perhaps, the most prevalent and easily recognized 
application of this type of menu. Yet, prior to Zellweger 
(U.S. Pat. No. 5,630,125), menu paths in these systems have 
always been mutually exclusive because all prior menu 
authoring system art was based on the binary search tree. 
Zellweger's authoring system and its underlying data 
structure, the open hierarchical data structure art, on the 
other hand, enables multiple paths to reach the same infor- 
mation. 

In a menu authoring system the underlying data structure 
organizes information and arranges its descriptive topics 
into a series of nested lists and paths. This includes data 
structures like the binary search tree, as well as Zellweger's 
more flexible structure. When the menu developer is ready 
to build a hierarchical menu system, the data structure, again 
either a search tree or Zellweger's structure, transforms 
these fists of nested topic lists into menu data used by the 
display system. 

As these data structures are often scalable, there is no 
limit on the number of items in a topic List. Yet, these lists 
never grew too large, until U.S. Pat. Nos. 6,279,005 & 
6,131,100 by Zellweger, because all data entry was made by 
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hand. Zellweger's disclosures show how to automatically 
generate networks of lists and paths from external sources of 
data such as database structures and speciaUy prepared files. 
These methods automatically propagate Zellweger's struc- 
ture and thereby overcome a prior obstacle, expensive and 
labor intensive data entry. 

Mapping database values into a menu data structure in a 
automatic fashion creates new challenges for its menu 
end-users, especiaUy when these fist menus can get excep- 
tionally large. Previously, the number of entries in each list 
menu was under a degree of control because it was always 
built by hand. Automation removes this level of control, and 
produces fist menus that can contain hundreds, if not thou- 
sands of entries that make scrolling for a particular entry 
extremely tedious. To combat this problem, the present 
invention discloses ways to automate the generation of a tab 
fist menu that in many respects, corresponds to a thumbnail 
tab in a book, its paper cotmterpart. 

Tchao et. al (Apr. 28, 1998 U.S. Pat. No. 5,745,716) 
discloses a type of electronic tab displayed on a monitor of 
a hand-held computer device. Each tab represents a subset of 
items in a larger list. The user interface includes a display of 
the complete set of tabs and the capability of selecting a tab 
and cycHng through items corresponding to the selected 
sublist. In contrast, the present invention is dedicated to a 
totally different type of user interface, nested list menus in 
a content menu, and a different retrieval objective, organiz- 
ing information to fink directly to each object. 

SUMMARY OF THE INVENTION 

The present invention discloses a menu authoring system 
that generates a tab list menu that links to a set of subfists 
which, previously, represented one long continuous list of 
menu items. With the present invention the menu developer 
has fuU control over how the original list is divided into 
intervals and how the tab menu list portray these divisions, 
Usuig an interactive configuration window the developer 
selects the source for these divisions, an alphabet list or the 
content itself, and can display the tab list menu prior to 
making permanent changes to the menu structure. The menu 
developer is free to select any list in a menu structure as a 
candidate for a tab list menu. When the new tab list menu is 
generated the present invention links this menu to the prior 
incoming and outgoing list objects. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 depicts the network apparatus of the present 
invention. 

FIG. 2 depicts a graphical representation of the prior art 
of the content menu user interface. 

FIG. 3 depicts the three major software components of the 
prior art of the content menu. 

FIG. 4 depicts a graphical representation of the prior art 
of the open hierarchical data structure. 

FIG. 5 depicts the prior art of the database structure used 
to represent node information in the open hierarchical data 
structure. 

FIGS. 6fl and db depict the interactive user interface of the 
configuration window in the present invention employed by 
a developer to generate a tab list menu. 

FIG. 7 depicts a graphical representation of a tab list'menu 
generated by the present invention. 

FIGS. 8fl through 8c depict the flow chart of the program 
logic used to generate a tab list menu. 

DETAILED DESCRIPTION OF THE FIGURES 
To illustrate the present invention a menu system repre- 
senting a coUecfion of books will be used. At the upper-most 
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level of the menu system four major topics are presented: information about each node in structure 29. This includes 

authors, languages, subject, and titles. Under languages and node id 61, topic in 62, child pointer 65, and sibling pointer 

subjects, topics links to a one or more sublists that narrow 66. The database structure 60 also includes an end-user tag 

the subject material. This network of topics represents the in 63, a pointer to a primary parent in 64, the number of 
primary distinctive feature of the content menu, allowing 5 children nodes in kids 67, and the node's level in the 

multiple ways of locating the same thing. structure in 68. 

FIG. 1 depicts the desktop computer apparatus 12 of the In the present invention, authoring system 26 also 

present invention that includes a monitor device 10 and an includes configuration window 76, depicted in FIG. 6, that 

input keyboard device 14. In one embodiment of the present enables a menu developer to specify tab list menu settings 
invention a menu developer builds content menu tabs of the lO and generate the tab list menu for content menu 21. First, he 

present invention on computer 12 in a stand-alone setting. In or she navigates content menu 21 in window 76 to select a 

another embodiment of the present invention the developer menu entry that points to a target list menu. Note that any list 

to builds a tab list menu on a server computer 15 from client menu in 29 can be a target list menu including a tab list 

computer 12. menu. Each time an entry in 21 is highlighted, the number 

A graphic representation of the prior art of the user of items in its successor or offspring list is displayed in field 

interface known as a content menu 21 is depicted in FIG. 2. 77. 

Monitor 10 displays the content window 20. The content After the developer selects a target list, he or she selects 

menu 21 includes one or more nested list menus. Each list a radio button in 78 to designate the source for the tab list 

menu 22 in 21 includes at least one menu entry, a menu title, menu. This can be either an Alphabetical List or the target 

and a scrolling device if needed. Each time the end-user list menu, identified as a Content List, 

selects an entry in 22 that content menu 21 either displays ^j^^^j. the Alphabetical List option in 78 the developer 

the next list menu 22 or an information object at the end of ^^^^^ ^^e length of each tab. In the example given in 

a menu path. Note, that from the end-user's perspective, pjQ 5^ ^^e length is set to one. This means there would be 

content menu 21 works just like any other hierarchical menu ^ single letter in each tab and there would be 27 entries in 
system. 25 

Hie three primary software components of the prior menu ^nder the Content List option in 78 the developer can 

art are depicted m FIG 3. This mcludes an authoring system ^ j^^^^^^ 

26, menu files 27 and software components 28 that access ^^^^^^^ ^ interval. In addition, the developer can 

menu files 27 and display content menu 21. ^^^^-^^ maximum and minimum number of entries in 

The authoring system 26 represents the software used to ^^^j^ j^^j^^ 

build and maintain a hierarchical menu structure and to , - r si -j *l j i 

J . ill 1^ A J u L. L In region 79 of configuration window 76 the developer 

generate menu data files 27. Advances brought about by the * u t * i. on 1 

^ , . , . . ^ . .1. • can display the tab list menu with button 80, make perma- 

p resent mvention represent major improvements to the prior . if . .t. 4 * -^i. o-i j 1 

jy . . nent changes to the menu structure with 81, and close 
ait of authonng system 26. 35 window 76 with 82. 

The open hierarchical data Structure 29, depicted in FIG, ^, . . ^ • i r i t^- 

4, represents a specific type of hierarchical menu structure , 66 depicU configuration window 76 after the Dis- 

art. It includes a single root node 30, one or more internal P'^y ™s button 80 was selected by the developer. In this 

nodes known as branching nodes such as node 31, and one "^"•P'"= °^ interactive capabihties of the present inven- 
or more data nodes that link to an information object such as ^ f ° generates and displays a sample tab list menu 83, 

node 48. Generational terras, such as patent child, and from the setting m FIG. 6a an alphabet list source having 

sibling, are used to describe elements in structure 29 and ^^^°S'« l^""' .^^^ '° ^""y '° ^ °^ 

how they relate to each other. Once again, the distinctive ^'^""f^ assoaated with the alphabet letter interval. Note 

feature of 29 is that it allows more than one paths to reach 't"' """P'^ '"^^ ^""^ '^'^ ^° """^"g 

an information object at the bottom of the structure. structure. 

Each node in structure 29 has a outgoing arc or child Window 84, in FIG. 7, depicts content menu 21 after a 

pointer that flows either to a child or an information object. developer selected Build Tabs button 81 in window 76. Tab 

As a child node can be located anywhere below root 30 in ^^t menu 85 m 84 was built usmg the authors content list 

structure 29, each nonroot node can have more than one "^^^^ ^ ^^rd length. Each tab entry in 85 depicts an interval 

parent node that includes a primary and one or more using the author's last name as the first and last elements. So 

step-parents when an end-user selects the "Abdul-Hak . . . Berg" entry, 

Each node in structure has a topic or an information key "'^"^ "'"'^ ^^'^ 

that corresponds to a entry in a list menu. The sibling pointer Abdul-Hak' and ends with Berg^ . 

produces a sibling list that corresponds to a list menu. A Finally, FIGS. 8a through 8c depict an embodiment of the 
child pointer links a list menu entry to an offspring list menu 55 program logic in the present invention used to generate a tab 

or to an information object. menu in a menu structure like an open hierarchical data 

Structure 29 can represent complex hierarchical networks structure, 

that enable multiple paths to reach the same information Routine86,depictedinFIG.8fl, is an event-driven routine 

object, as well as mutually exclusive pathways found in that is executed when Build Tabs button 81 is selected in 
conventional menu structures. Therefore, alternative eo configuration window 76. It depicts the main program driver 

embodiments of the present invention include applications that generates tab list menus for content menu 21. After 

of program logic that can be applied to any structure that can fetching selected options from window 76 and initiaUzing 

be depicted by 29, including a binary search tree, the routine variables routine 86 calls either contentSource at 88 

hierarchical structure typically associated with nested list or alphaSource at 89, Upon return, control flows back to 
menus. 65 window 76 at 89. 

The preferred teachings of the prior art use elements in The program logic of alphaSource routine 90 is depicted 

database structure 60, depicted in FIG. 5, to represent by FIG. Hb. Program control flows from routine 86 at 89 to 
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90. Routine 90 generates a tab list menu based on the 
alphabet. The number of letters in each tab is determined by 
the developer in window 76 in the Alphabet List source box 
in region 78. 

In loop 93, routine 90 iterates through nodes in the target ^ 
list to identify elements associated with the current alphabet 
tab. At 91 routine 90 adds a new tab entry in the tab list 
menu. Each time a member in the target list is encountered 
g_count is incremented at 94; this counter is used to display 
the number of elements in the offspring list. At 95, links in 
the target list are updated and the next sibling node is made 
current. When the sibling pointer is identified as null at 96, 
indicating the end of a target list, routine 90 updates the 
current tab node and returns to the calling routine. 

Loop 98, controls the number of letters associated with 
each tab interval. Each time the first letter in a target node^s 
topic is new, l__count is decremented. At 97, routine 90 
checks l_count, the alphabet letter sequence length desig- 
nated by the developer, to divert flow to loop 93 to continue 
with the same tab or 98 to start a new one. So a single letter 
setting would generate a new tab_node for each letter in the 
alphabet, and a four letter tab would generate ABCD, EFGH, 
and so on. 

And lastly, conlentSource routine 100, depicted in FIG. ^ 
8c, generates a tab list menu based on the target list menu 
and the interval size set by the developer. Upon entry, 100 
initializes routine variables that calculate the interval size, 
handle topic sting construction, and manage links to update 
the target node list and the new tab list menu. Next, routine 
100 checks the interval size and prompts the developer to 
continue if it is less than the designated minimum. 

At the top of loop 106 routine 100 adds a new tab entry 
to the tab hst in the menu structure. Loop 106 uses counter, 
a loop variable set to the calculated interval size, to iterate 35 
through the correct number of nodes in the target list. On the 
first pass it sets first_tab using the topic of the first node in 
the interval and the letter sequence size specified in window 
76. If the current node has a sibling pointer the loop 
decrements counter. Each time the counter is greater than ^ 
zero loop 104 uses the sibling pointer to fetch the next list 
node. 

When the counter reaches zero program control flows to 
loop 106 and last_tab is set to the topic in the current node. 
Next loop 106 uses first_tab and last_tab to construct a tab 45 
topic and add it to the current tab node. Flow now s tarts 
back at the top of loop 106 where loop variables get reset and 
a new tab node is added to the menu structure. 

At 110, routine 100 checks the current node in the target 
list for a null sibling pointer, signaling the last node. A null 50 
pointer causes program control to construct and add the last 
tab topic and return to the calling routine. 
Conclusion 

This concludes the description of an embodiment of the 
invention. The foregoing description of the embodiment of 55 
the invention has been presented for the purpose of illus- 
tration and description. It is not intended to be exhaustive or 
limit the invention to the precise form disclosed. Many 
modifications and variations are possible in light of the 
above teaching. The scope of the present invention is not 60 
intended to be limited by this detailed description, but rather 
by the claims appended hereto. 

This concludes the description of an embodiment of the 
invention. The foregoing description of the embodiment of 
the invention has been presented for the purpose of iUus- 65 
tration and description. It is not intended to be exhaustive or 
limit the invention to the precise form disclosed. Many 



modifications and variations are possible in light of the 
above teaching. The scope of the present invention is not 
intended to be limited by this detailed description, but rather 
by the claims appended hereto. 
I claim: 

1. A menu authoring system that enables a developer to 
generate a content-based tab list menu consisting of, 

displaying a tab list configuration interface, 
fetching a selection made by said developer from said tab 
list configuration interface that designates a target list 
in a hierarchical menu structure as a source of tab labels 
for said content-based tab list menu, 
fetching a setting made by said developer from said tab 
list configuration interface that represents a size factor 
in determining a sublist in said target list, 
creating said sublist from said target list in said hierar- 
chical menu structure, 
creating a tab label from content in said sublist, 
creating said content-based tab list menu based on said tab 
label, 

linking said tab label in said content-based tab list menu 
to said sublist in said hierarchical menu structure. 

2. The menu authoring system of claim 1 wherein is 
implemented in a computer program language that is com- 
patible with at least one computer operating system. 

3. The menu authoring system of claim 1 further includes 
displaying in said tab list configuration interface a naviga- 
tion interface that enables said developer to navigate said 
hierarchical menu structure to select said target list. 

4. The menu authoring system of claim 1 further includes 
displaying in said tab list configuration interface the number 
of entries in said target list menu in said hierarchical menu 
structure. 

5. The menu authoring system of claim 1 further includes 
displaying in said tab list configuration interface an interface 
that enables said developer to specify different display 
options when creating said tab label. 

6. The menu authoring system of claim 1 further includes 
displaying in said tab list configuration interface an interface 
that enables said developer to specify said factor size as a 
maximum number of items in said sublist. 

7. The menu authoring system of claim 1 further includes 
displaying in said tab list configuration interface an interface 
that enables said developer to specify said size factor as a 
minimum number of items in said sublist. 

8. The menu authoring system of claim 1 further includes 
the option of generating a tab list menu based on the 
alphabet sequence. 

9. The menu authoring system of claim 1 further includes 
displaying the number of items associated with said tab label 
in said content-based tab list menu. 

10. The menu authoring system of claim 1 further 
includes displaying in said tab list configuration interface 
said content -based tab list menu. 

11. A menu authoring system that enables a developer to 
generate a tab list menu consisting of, 

the means for displaying a tab list configuration interface, 

the means for fetching a selection made by said developer 
fi-om said tab list configuration interface that designates 
a target list in a hierarchical menu structure as a source 
of tab labels for said content-based tab list menu, 

the means for fetching a setting made by said developer 
from said tab Ust configuration interface that represents 
a size factor in determining a sublist in said target list, 

the means for creating said sublist from said target list in 
said hierarchical menu structure. 
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the means for creating a tab label from content in said 
sublist, 

the means for creating said content-based tab list menu 

based on said tab label, 
the means for linking said tab label in said content-based ^ 

tab list menu to said sublist in said hierarchical menu 

structure. 

12. The menu authoring system of claim 11 wherein is 
implemented in a computer program language that is com- 
patible with at least one computer operating system. 

13. The menu authoring system of claim 11 further 
includes the means for displaying in said tab list configu- 
ration interface a navigation interface that enables said 
developer to navigate said hierarchical menu structure to 
select said target list. 

14. The menu authoring system of claim 11 further 
includes the means for displaying in said tab list configu- 
ration interface the number of entries in said target list menu 
in said hierarchical menu structure. 

15. The menu authoring system of claim 11 further 
includes the means for displaying in said tab list configu- 
ration interface an interface that enables said developer to 
specify different display options when creating said tab 
label. 
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16. The menu authoring system of claim 11 further 
includes the means for displaying in said tab list configu- 
ration interface an interface that enables said developer to 
specify said factor size as a maximum number of items in 
said sublist. 

17. The menu authoring system of claim 11 further 
includes the means for displaying in said tab list configu- 
ration interface an interface that enables said developer to 
specify said size factor as a minimum number of items in 
said sublist. 

18. The menu authoring system of claim 11 further 
includes the means for generating a tab list menu based on 
the alphabet sequence. 

19. The menu authoring system of claim 11 further 
includes the means for displaying the number of items 
associated with said tab label in said content-based lab list 
menu. 

20. The menu authoring system of claim 11 further 
includes the means for displaying in said tab list configu- 
ration interface said content-based tab list menu. 

***** 
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HIERARCHICAL MENU BAR SYSTEM final level of the mcou. This, of course, denies the user 

WITH DYNAMIC GRAPHICS AND TEXT infonnation related, not only to the overall structure of the 

WINDOWS search, but also that globaL overview and higher level 

infonuatioo often of aitical interest in seeing the *1>igger 

This application is a continuation of Ser. No. 08/155,464, 5 picture" that puis the finer detail information within a 

filed Nov. 19, 1993, now abandoned, context 

The present invention relates generally to data FToccssing ™^ ^ particularly true when dealing with educational 

systems enhanced by dynamic infarmation access and, more software systems. » is now well accepted that computas 

paiticulaily, a data process methodology that provides a ^^"^ * powerful tool fw use in education of adolcscenU and 

dynamic multilayer menuing system for layered access to lo adults. One of the major aiddsms of the use of computers 

coiiq)lcx infonnaUon in a user friendly manner. education stems from tficir use as purely an 

^^answex** machine — answers given without the attendant 

BACKGROUND OF THE INVENTION methods of more sophisticated cxplwadon normally asso- 

Computer systems may differ in many ways, but most with infonnadon acquisition. For «aii9.1e computer 

have r^wsdect components that are c<inmona^^ 15 ^^ess to information on wh^Ues^w^^^^^ simply 

systems. For example^most computers have data stonige, ^ ^J^"" and Aen dispUying a seg- 

4 magnetic memory, data inpmXough a key^^ ment from memory on ttus subject. Tins sclent may 

^ . V ^ • OTovidc miormation on the whale, its habitats, and its 

position transducer (mouse), and finally data output via ^. ' . . TT^ " u*^ inrt««w, 

/<ic«i«, fnirr 1 m r^*u^\ tk* «r*o-«t i.^«ri^n relationship With other water borne mamtnals. However, the 

screen d^layCCOTXO) or ^^^^^ system's^ word forinatfaik to provide infcrination to 

is primarily concerned with the display syston, and, in 20 i>j ^7 

r.^Zt^.\»^ tu^ Ai^J^JiZli ^Zi«,. "scr about where whales fit with the related data available m 

paiucular the manner in which the two-dimensional dispUy ^ infonnation base. Generally, this fonnat denies the user 

provides information about seeking data in systems diat uic imwiuiuiuii ua^^^^^^^ 

fcl,,* A^*»3t & J the dctads on the structure of information associated with a 

nave multiple levels of detail. • ^ . j u_ r • ^ ^ ^ j 

5 ^ . • 1. ^. , ^ ^ given ttxxic. and thus fails to provide context and perspective 

Informahon that is visuaUy disphiyed by a oomputcr is ^,j,osen topics. TTiis is a significant limitation as die 

formatted into a matrix, wtoein the matrix defines the ^ understanding of information structure derived from global 

two-dunensional mappmg of color pixek on a dispUy ^ ^^^^ ^^ws, and the knowledge of interre- 

sareen. TTie arrangement and onentation of these individu- utionships between subjects is often raore critical in edit- 

ally activated pixels p-ovides larger visual structures rcpre- ^ obtainment of facts, 

seotative of the undedyine data of interest The visual o* m • • ^ %a r ^ • * j 

^ u u ^ u- ^/ * * X 30 Similar issues anse outside the field of computer assisted 

structures can be based on gramucs and/or text In either ^ ^ j l • ^ f 1 ^ 

^ ^ . , J r J ^ education and can be seen in other miphcations relating to 

case, the system mcludes program controlled subroutines « . ^ * ^ ^^-^ j ^ • t ^ 

^ / / • .V - 1^ wuuwaiw fluuiwujito business, entertainment, utdities and shopping. In each, 

thatproperly organizes the visual structures into the grat^cs • *: L • * * ITf • 

5 - ^ ^- . ^ existing menumg systems are, for the most part, designed for 

and/or text that convey infooDation to the user in a mean- _ . ^ t. * * j 1?^ *u- 

ineful wav users who know where they want to go, and reaching this 

^' 35 destination is the primary if not sole function of the menu. 

Of course, no con^utcx system can provide all the data Th^ use of the menu per sc to give access to the und^ilying 

about multiple levels of information to the user in <mc screen information at any and all levels of detail is simply ignored 

dispUy. Therefore there hi^ developed within the scrftware ^ ^ recognized that, especially in the field of 

commumty a v^ety of disUnrt menumg systems ^at gives but also in other fidds. <irrcnt menuing 

toe user a plethora of paths to specific information. The ^ techniques starve the user regarding important infarmation 

diffenngsystemsrangemcoi^lexity^witom^^ about broader views of die subject in dleintcrest of reachm 

sequential screens where diff«^nt choices are displayed j^c final, most detailed dispUy information. Tht prcseii 

contmgent on selections made from previous screen menus, ^^^^^^^ ^^^^ ^ ^ ^^^^^^^ ^ ^^^^^ ^ 

For exait^e, in text-based systems, menus are presented 

on the dispUy giving the user a list of selections, e.g., "file"; OBJECTS AND SUMMARY OF THE PRESENT 

"edit"; etc. The user selects one, wherein the original menu INVENTION 

is removed and rq>laced with a second menu giving a subset It is an object of the present invention to provide a data 

of new <^ons to the user, e.g., "save" or "detctc". Usually, processing system that enhances the menuing interface for 

the new menu repUces the old one, thereby removing the accessing information in die sqiarate levels of the applica- 

Uneage of the menu selection. In a graphical interface, such ^ tion being implemented. 

as a windows environment, many menus are presented Risyctanothcrobjectof the present invention to jffovide 

together, but when the operation is selected, each menu a user menu system that is linked to a data display screen so 

disappears — removing menu path lineage infocmatiotL that data associated widi a given menu choice is cmrendy 

For simple appLcations involving few choices, the Uck of dispUyed to the user at whatever level in the menu stiucturc 

lineage infonnation is mostly uninqxntant But for many 55 is selected by the user. 

sophisticated i^lications, there is a need for a menuing U is a furdicr object of the present inventioo to provide an 

system that provides a lineage of the padi taken to access the educational data processor having a multiUyer access sys- 

(H^esentiy displayed data. Tliis is particularly inqKxtant for tern where sucxsceiding mcmis arc retained on the dispUy, so 

applications designed for operation by the less computer thattheoverallstructureof the application remains visible to 

literate. 60 the usct. 

Moreover, the initial menus in a multi-tier menu system It is yet another object of the present invention to jH^ovidc 

arc provided as merely a portal for deeper probing into the a data processor that itcratively accesses increasing levels of 

^plication choices. Conventionally, dicre was no link detail regarding a selected topic pursuant to user selected 

between avaiUble data and the initial menu entry. Only menu entries wherein the data displayed is based on user 

when the most detailed and lowest echelon of the menu 65 menu selection and coiresponds to information having a 

selections is reached will the system pffovidc infarmation on degree of detail commensurate with the chosen level within 

die subjects of interest to the user, specifically tied to the the menu hierarchy. 
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It is another object of ifae present invention to provide an 
enhanced user interface for a data processing system 
wherein the hierarchial path to the final level in a multilay- 
ered application remains on the display providing historical 
data regarding ttie path to the current level of the application* 

The above and other objects of the present invention arc 
realized in a data processing interface integrated witti a 
hierarchial menuing system that provides multilevel menu 
structure as a continuous aspect of the screen display. The 
screen display is subdivided into a first data display segment 
window for the presentation of content infocmatioa relating 
to a selected menu category item, and a second menu display 
segment for the {H^sentation of menu item and path 
information, tracing die path to die current display of content 
information. 

An exeiiq>lary arrangement of the menu dis[day segment 
involves a primary categorical display bar on a single 
subject, contiguous with a secondary display bar having a 
plurality oi secondary items rqvesenting selections corre- 
sponding to the primary categorical display bar, but provid- 
ing a greater level of detail within that subject This sec- 
ondary display bar is contiguous with a tertiary display bar, 
which is composed of tertiary items. These tertiary items 
relate to an item from the secondary bar diat is selected by 
the user and provide even greater detail regarding the subject 
matter of the secondary item selected. 

The system accesses presentation data in accordance with 
the selection of items within the menu structure. This 
information is then preseoted in the display segment of the 
screen. Importantly, the infoimatioa accessed and presented 
reflects the level of detail of the item selected from the menu. 
For example, selecting an item from the primary bar will 
produce a broad or global presentation on that subject matter 
in the data display segment. As the user penetrates to lower 
menu bars, selected items will produce display information 
on that same subject area, but with increasing detail. 

Navigation through the menu bars and their associated 
levels is further enhanced by an item coding regimen 
wherein secondary items are di^layed with differing and 
distinct colors ancVcr patterns. Selection of a secondary item 
controls the content and appearance of the tertiary bar — all 
tertiary bar items will be related to the selected secondary 
item and wiU be presented in the tertiary bar having the same 
coding, e.g., the same color or pattern of the selected 
secondary item. If additional bars extend beyond the tertiary 
bar, these will follow this regimen using pattern or color 
coding to relate lower level items to the selected tertiary 
item. Patterns will include hash marks, dots, etc. 

In accordance with the varying aspects of the present 
invention, the data display segment of the screen is further 
subdivided into two separate data windows. Hie first win- 
dow is for grai^cs and image display and the second 
window is for display <^ text associated with the graf^cs 
display. 

The foregoing features of the present invention may be 
more fully ^preciated from the following detailed deserip- 
tion d a specific illustrative example thereof, presented 
hereintKlow in conjunction with the accompanying drawing 
of which: 

DESCRIPnON OF THE HGURES 

FIG. 1 is a diagram of a representative screen display for 
use in conjunction with the present invention; 

FIG. 2 is a logic flow chart for controlling system logic 
(hat defines menu attributes; 

FIG. 3 is a representative screen display conespoading to 
the system of the present invention; and 
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FIG. 4 is a representative screen display corresponding to 
the system of &e present invention. 

DETAILED DESCRIPnON OF THE PRESENT 

5 nsrvENnoN 

First briefly in overview, the present invention oonoems 
the user interface in implementing a specific data processing 
application. The inventive interface is characterized by a 
unique menuing system that permits layered access to infor- 
mation via selection of a hierarchy of items described and 
represented by contiguous menu bars. The menuing system 
concurrently displays at least three levels of data access widi 
each level of the menu supplying ioformation to the user tied 
to a specific degree of detail contingent on the item and 
menu bar selected. The levels are dynamic and may be 
addressed at any time by die user to shift level and current 
data focus. Separately, the resulting data is shown on a split 
screen combining text and images on the subject matter 
pertaining to the user's selections. 

^ In met^horical terms, die inventive memory system 
operates like a microscope wifli three different magnification 
levels. The first magnification operates to provide a roaao 
view of the subject For example, if examining a bacteria 
cell, die first magnificatioc would show the entire cell and its 

^ position in relation to other cells. Shifting to the second 
(higher) magnification brings into view the interior of the 
cell, depicting cell compounds sudi as the nucleus and 
mitochondria. And, finally, the third (highest) magnification 
provides even more detail on the interior of the nucleus, such 

^ as chromosomes. However, isolation to this final view 
denies die user of the microscope infcumation about the cell 
in broader terms, e.g., cell wall, nucleus position, etc. Thus, 
the microscope is a more powerful tool when capable of 
viewing the subject at inultq>le levels diat vary in scope. 
Similarly, information acquisition is of greater benefit when 
accessed using a menuing system providing multiple levels 
of data access varying in degrees of detail. 

With die above brief overview in mind, attention is now 

^ directed to FIG. 1 which presents a diagram of a typical 
display using the inventive system. More particularly, FIG. 
1 d^icts a two-dimensional representation of a computer 
output saeen, conventional in a hardware sense and corre- 
sponding to any number of display systems on the market 
that vary in such paramos as dot pitch size, resolution, 
scanning rate, refresh rate, etc. 

The screen of FIG. 1 is selectively divided into two major 
segments, indicated as segment A, the menu profile includ- 
ing menu bars 10, 100 and 200, and segment B, the data 
content display window. Dimensionally, the menu segment 
A will consume approximately 30% of the total screen area 
widi the remaining 70% used for die data segment B. 

Continuing with FIG. 1, die menu bars of the menu 
segment A represent succeeding levels of access and detail 

55 through the menuing system. More particularly, primary bar 
10 is the hi^est current level and provides a global catego- 
rization of the data. For example, in an educational system 
on the presidents of the United States, primary bar 10 would 
be labeled Residents" — thus indicating throughout system 

^ use the general subject matter for this segment of the 
application. 

In this context, user selection of the primary bar would 
trigger memory access of the data display file corresponding 
to the general subject matter of the primary bar 10. If this 
65 subject matter is titled 'Tresidents**, the data display window 
would then provide a general presentation on this subject, 
e.g., an image of the White House connected to images of 
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Congress and the Supreme Court and possibly some text on retreat to higher levels of infonnation by merely selecting 
the origins of Presidential power £rom the theories of Locke Items in the higher level menu bars. This gives the user a 

and HoN>es. much fuller qq>rcciation of sdect infovmation, as this Infor- 

Secondary Bar 100 is logically linked to Primary bar 10 mation is set within a framework of the general subject area, 

as a sub-category thereof, providing the next level of detail 5 It also enhances data accessing skills as the user reasons 

about the primary bar 10 subject. Secondary Bar 100 is through the matrix of levels to obtain the desired result 

further divided into secondary items 11(^160. In this Refening to the data segment B of FIG. 1, this window is 

fashion, each secondary item represents a logical informa- further divided into text and Image/graphicMdeo portions* 

tion sub-category to the subject matter defined by primary v^ercin the data accessed for display includes both images 

bar 10 and provides a more detailed examination of this lo and gr^>hics combined with text for a more complete and 

to{MC. thorougb presentation. Continuing with the example dis- 

For cxanqjle, if primary bar 10 is directed to Residents. cussed above, the '^onticelio'* group of the third level 
secondary bar 100 would be directed to specific Presidents accesses &om system memory data on Monticelio— which 
and the secondary items 110-160 would be e.g., may include text data — ^with multiple pages accessed indi- 
"Washington**, "Jefferson", "Madison", "Monroe**, etc., vidually or through per se page scrolling techniques avail- 
wherein each seccHidary item r^resents a sub-category able in die text partition of the data display segment. The 
widiin the broad subject defined by primary bar 10. Selec- Monticelio file may also include pictures of the famous 
tion of any of these secondary items will access a data file estate, a short video (with accompanying audio) charts and 
containing graphical and textual infonnation on that item's grifihs. etc.— -each display able in the imagc/graf^cs parti- 
subject for display, and further define the menu itenLS in the ^ tion ol the data segment B. Hie menu, occiq>ying approxi- 
tertiary bar. mately 30% of the screen, may be ^ininimalized** at any time 

Following this pattern, the tertiary (TR) bar 200 repre- allowing the data pwtioD of the screen to expand and fill toe 

scnts an even more detailed level of information which is entire screen. The continued existence of the menu portion 

contingent on the selection of one of the items from the ^ represented by a smaU pictCMial **icon" in fee 

secondary bar. Expressed somewhat differently, toe selection ^ expanded data display. Selecting this icon, via a mouse dick, 

of an Uem in toe secondary bar will define toe subject will regenerate toe menu portion of toe diq)lay to its full and 

categories available for the items of the next level, which are original form. 

toen placed in toe tertiary bar 200 — as each item in toe Turning now to FIG. 2, a logic flow cfaait is presented 

secondary bar is logically concatenated to a series of addi- delineatiDg system operation. Logic concq>tually begins at 

tional items representing deeper, more probing presentations ^ Start block 500, and continues to block 510 wherein toe 

available in the tcrtiaiy level. The selected secondary bar display controlling application AFP(VU) specific to a 

item's color or pattern will be carried forward to correspond selected topic of intmst is loaded into system memory. At 

to the concatenated tertiary items, thereby indicating to toe block 515, toe user enters a general subject area which 

user the connection b^ween the subject matter of the two defines toe data base accessed by toe processor via menu 

levels. commands as translated by toe user. Pursuant to this entry. 

For example, if "Jefferson** is selected from toe items in *e system generates toe primary and secondary bar struc- 

Ac secondary bar, toe system processor will access toe t"res for display and provides the plurality of secondary 

general file from memwy on Jefferson, which is then con- Uokc^ to the selected primary bar subjecL The tertiary 

veycd to toe data displ^ segment B. This general prcscn- ^ bar and the data display windows default initially to blank 

tation on Jefferson mi^t include biographical text wito screens and remain blank untQ toe activation of an item in 

pictures whidi may be leisurely reviewed by toe user. In primary and/or secondary bar. This completes toe initial 

addition, system process^ pulls from memoiy selected screen diq>lay. 

items associated wito Jefferson and displays toese as tertiary Once activated, toe system orchestrates toe menu bar 

items in tertiary bar 200 as e.g., "Monticelio", "Sujxeme displays in acccydance wito toe position of toe mouse 

Court Selections^, 'XxHiisiana Purcbase^^ etc. These tertiary pointing device. This is initiated at block 520, wherein toe 

items are color coded to correspond to toe same color as toe position of toe mouse on toe saeen is ascertained in matrix 

Jefferson secondary item and differentiated from the otoer terms, M(X,Y). 

secondary items such as Washington and Monroe which Once the mouse position is entered, test 530 tocrcaftcx 

have different colors. ^ determines whctocr toe mouse is located in toe secondary 

Continuing wito this process, if toe user selects an item bar, if sa logic proceeds to block 540 where toe correspond- 

from toe totiary bar, e.g., "Monticelio**, toe system uses this ing tertiary items arc accessed pursuant to toe above nKHise 

selection to access a data file on toe subject Monticelio. The position >C,Y co^dinates. The system toen selectively 

general data on Jefferson is toen removed from toe data divides toe tertiary bar into toe individual tertiary items — 

display by toe processor and replaced wito toe more detailed 55 each wito a titie relating to its more detailed subject area of 

information on Monticelio in toe data display segment B. interest, block 550. Logic then pioceeds to block 560 

The menu items displayed in tertiary bar 200 contain only whorin toe system assigns visual enhancements, e.g. , color 

items related to one of toe items in the secondary bar 100, or pattern attributes, to toe tertiary items culled from 

in this case Jefferson. In addition, toe items in tertiary bar memoiy to conespond to toe selected secondary item color 

200 contain toe same colc^ or pattern, and match toe color so pattern. 

or pattern of toe item selected in secondary bar 100, At block 570, the mouse position is identified within toe 

Importantly, when the final data file is accessed for border of an item matrix in a bar and toe system toen tests 

display in toe data segment B, all of the menus used to whetoer a command has been separately entered by toe user 

access this data are shown in full in toe menu segment A, ie., at that position. In this context, a command refers to a user 

Bars 10, 100 and 200 remain on toe screen giving toe user 65 request to access a data file associated wito the item at toe 

a detailed presentation not only of toe final data, but on toe activated mouse position for display in toe data window, 

pato and mctood required to access thi^ data. The user may This selection is made by activating toe mouse button, test 
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580. If activated, logic proceeds to block 590 and the visual 
and text data linked to the selected item is seat to the display. 
Logic loops back to block 520 to ascenain changes in mouse 
location in (X, Y) and new item actuation. Operation con- 
tinues through selective iterations as presented by the user. 

EXAMPLE 

The foregoing features of the invention are presented in a 
system directed to an educational program (application). In 
ttiis exajx^>le« the user is given an initid screen menu 
representing a variety of topics. Bxen^laiy tC3pics, for 
purposes of this exan^)le, include "U.S. Presidents** and 
"Chcmistiy ftinciples**. 

User selection of Presidents drives system logic to di^lay 
the initial screen in accordance with the present invention 
(FIO. 4). In particular, three bar menus are displayed on the 
right third cf the screen as follows: The primary bar will be 
assigned the general topic '*I^esident$**, bar 10 in FIG. 1. 
The system accesses the secondary items associated with 
••Presidents^ e.g., the five items on Washington, Jefferson, 
Madison. Monroe, Lincoln, and assigns these items to the 
secondary bar 100. At this time, the user may access data for 
display on either the general category of Ilresidents, or any 
of the secondary items by selection, via mouse. 

Although the items of the tertiary bar are originally blank, 
user selection of Madison in the secondary bar will trigger 
memory access of the tertiary items assod^ed with Madison 
for display. The system subdivides the tertiary bar into 
rectangles equalling the number of tertiary items associated 
with Madison and then assigns these items to the tertiary bar 
200. i.e., the five tertiary items pertaining to Madison — 
Dolly, Legislation, Wars. Politics and Writings. 

The data display takes up the remaining two-tiiirds of the 
screen. At this point, the user tnay optionally select entries 
relating to Madison from the tertiary bar 200. If "Wars^ is 
chosen^ data is presented on the data screen relating to the 
significant conflicts of Madison*s administration, including 
pictures, maps, etc., with connecting text, video and voice/ 
music audio ou^ut (if on a multi-media system). 

If the user moves the cursor to the second level item 
"Jefferson**, the five groups relating to Madison are removed 
from the third level and replaced with topics on Jefferson, 
such as "^Monticello**, etc. 

The user may exit from Presidents and choose **C3iemistry 
Rindplcs'*, wherein a sq)arate but similariy structured 
menu system is displayed (FIG. 3). In this display, bar 10 is 
**Chemis(iy". Bar 100 includes items Atoms. Molecules, 
States, Organic Compounds and Reactions. Upon selection 
of ^Atoms**, tertiary bar 200 provides select items about 
Particles, Valence Numbers, Nuclear Structure, Atomic 
Number and Isotopes. Simultaneously, the data display will 
present a general overview on the subject **Atoms**. Again, 
a selection from the tertiary bar accesses for display a 
presentation on the topic selected. If Nuclear Structure is 
selected, the data display will include graphics and text on 
the Bohr Atom, including electron Mbils. etc. Moreover, the 
user may r^at to high level topics, such as "States** with 
the system displaying general Infcnnation on chemical 
states, while concurrently removing and replacing the ter- 
tiary items with a new group relating to this subject 

As can t>e q>preciated« the di^lay menus remain on 
screen providing lineage on the subject categories and 
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It should be noted that the above descriptions are pre- 
sented to illustrate the invention and that modifications by 
those skilled in the art are possible without departing from 
the spirit and scope of the invention. 

What is claimed is: 

1. A data processing system for hierarchical access to a 
multilevel plication comprising: 

display screen controller for selective and prograimned 
control of a two-dimensional screen display; 

pointing ii^ut device for entering input events by the user, 
controlling a displayed cursor, and comprising a button; 

a single display means for subdividing the display screen 
into a single simultaneous presentation composing a 
primary menu bar, a secondary menu bar, a tertiary 
menu bar, a graphics window, and a text window, 
wherein tiie primary menu bar contains a single menu 
item and the secondary and tertiary menu bars contain 
a plurality of menu items containing a label and select- 
able by the displayed cursor, wherein each menu bar is 
subdivided between ttkt menu items, wherdn primary 
menu bar provides a single subject menu item, wherein 
the secondary menu bar provides menu items corre- 
sponding to ^e primary categorical item with increas- 
ing level of detail, wherein the tertiary menu bar 
provides menu items corresponding to the secondary 
display bar with increasing level of detail in response to 
selecting a secondary menu Item; 

default screen display means for initially displaying blank 
data in graphics window, text window, and the tertiary 
bar until selection of a menu item; 

secondary menu item di^lay coding regimen means for 
displaying differing and (tistinct colors and patterns in 
the secondary menu items; 

secondary bar position determination means for determin- 
ing die cursor located over a secondaiy menu item; 

tertiary menu bar accessing means for accessing tertiary 
menu items in response to the curscr located over a 
secondary menu bar item; 

tertiary menu item display coding regimen means for 
displaying the distinct color and pattern in the tertiary 
menu items corresponding to die selected secondary 
menu item; 

highlighting means for highlighting the teitiaiy menu 
item in response to a cursor located over a tertiary menu 
item; 

activation means for activating the button on the cursor 
ii^Hit device after highlighting a menu item; 

memory for storing data files containing data for di^lay 
in the graphics window and text window; 

graphics window for displaying graphics, image and 
video data corresponding to an arbitrarily selected 
menu item in one of the bars and corresponding to the 
level of detail of the menu item; 

text window for di^laying text concsponding to an 
arbitrarily selected menu item in one of bars and 
corresponding to die level of detail of die selected 
menu item, wherein miUtqile pages may be scrolled; 
and 

tertiary menu bar rq>lacement means for replacing the 
tertiary menu items in refuse to retreating to the 
secondary menu bar and selecting a different secondary 
menu bar item. 

2. The system in daim 1 including an audio output means 



information on the path taken to the current display. This 
provides a richer information environment and enhances 65 for producing voice or music audio output, 
interaction with the system. Students simply cannot resist 

investigating ancillary topics given the ease of access. ^ * « 
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[57] ABSTRACT 

An infonnation processing system is programmed to give a 
user access to a first subset of information items using a first 
hierarchical multi-level menu-structure on a local work 
station and to a second such subset using a second sucb 
menu-structure on an internet server. The second menu- 
structure includes at least the sub-menus provided in the first 
menu-structure. The second information subset includes at 
least the information items included in the first subset. A user 
leaving the first menu-structure al a particular sub-menu will 
enter the second menu-structure in a sub-menu that corre- 
sponds to the particular sub -menu. When the user selects to 
access an information item in the second subset using the 
second menu, if a current version of the information item is 
available in the first subset, then unless otherwise specified, 
the information item in the first subset is accessed as a 
substitute. 
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SELECTING AN INFORMATION ITEM IN 
AN INFORMATION PROCESSING SYSTEM 

HELD OF THE INVENTION 

The invention relates to the field of user interfaces in 
information handling systems. 

Method for selecting an information item in an informa- 
tion processing system, system for such a method, local 
station in such a system, and carrier with program for such 
a method. 

The invention relates to a method for selecting a particular 
information item from a plurality of information items in an 
information processing system, v/bich method enables a user 
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This object is achieved according to the invention in a 
method that is characterised in that the method further 
enables the user to proceed from a particular sub-menu in the 
first menu-structure to a corresponding sub-menu in a sec- 
ond hierarchical multi-level menu-structure for selecting the 
particular infonnatic)nJtem frdm the second subset through 
the second menu-rstructure, the second menu-structure at 
least comprising sub -menus corresponding to the sub -menus 
of the first menu-structure and the second subset at least 
comprising the information items of the first subset. The 
method according to the invention offers the user access to 
the second subset of information items in a way that is 
highly similar to the way of access to the first subset of 
information items. This reUeves the cognitive load of the 



to select the particular information item from a first subset 15 navigating between the first and second subset of 



of the information items through a first hierarchical multi- 
level menu -structure and to alternatively select the particular 
information item from a second subset of the information 
items. 

The invention further relates to a system for enabling a 20 
user to select a particular information item from a plurality 
of information items, which system comprises a first hier- 
archical multi-level menu-structure for selecting the particu- 
lar information item from a first subset of the information 
items and secondary means for selecting the particular 25 
information item from a second subset of the information 
items. 

The invention further relates to a local station for enabling 
a user to select a particular information item from a plurality 
of information items, which local station comprises a local 
hierarchical multi-level menu -structure for selecting the 
particular information item from a local subset of the 
information items and secondary means for selecting the 
particular information item from an external subset of the 
information items. 

The invention further relates to a carrier with an execut- 
able program to be loaded into such a local station. 

It is known to retrieve an information item from a 



35 



information items, because initially the user only has to 
familiarise himself with a single menu-structure that under- 
hes both the first and the second menu-structure. The second 
menu-structure comprises sub-menus corresponding to the 
sub -menus of the first menu -structure and therefore offers 
the user the possibility to leave the first menu-structure and 
to browse through the second subset of information items, 
with potentially updated data compared with the first subset, 
without the risk of getting lost in the second menu-structure. 
A user who leaves the first menu-structure firom a particular 
sub -menu, will enter the second menu -structure in a sub- 
menu that corresponds to the particular sub-menu in the first 
menu -structure, which further helps the user in navigating in 
the two menu-structures. 

An embodiment of the method according to the invention 
is characterised in that the method further enables the user 
to return from a particular sub-menu in the second menu- 
structure to the corresponding sub-menu in the first menu- 
structure. This offers the user the possibility to return to the 
first menu-structure, after having consulted the second 
menu-structure and possibly the second subset of informa- 
tion items. When returning from the second menu-structure 
to the first menu-structure, it is advantageous to return to that 
sub-menu in the first menu -structure which corresponds to 



plurality of information items through a hierarchical menu- 4Q the sub -menu of the second menu -structure when leaving 

structure in an information processing system. An informa- that menu-structure. This further helps the user in navigating 

tion item contains data on a certain subject in one of various between the two subsets of information items, 

ways. For instance, an information item may contain a still An embodiment of the method according to the invention 

image, a textual message, an audio fragment or a video film. is characterised in that the first menu-structure resides on a 

Such a method can be applied for various kinds of subjects, 45 local station and that the second menu-structure resides on 

e.g. for data on products, data on tourist attractions, for a central station, to which the local station is connected. The 

books and the like. In the known method, the user is offered method according to the invention can be applied in a system 

the possibility to retrieve the desired data not only from the comprising a local station, with the first menu-structure 

subset of information items accessible through the hierar- giving the user access to the first subset of the information 

chical menu-stnicture but also from an additional, second 50 items, and a central station, with the second menu-structure 



subset of information items. The known method is for 
instance used in so-called home-shopping applications, 
where the user has a local station with a local database with 
product data and where in addition the user is given access 
to a central station with complementary data like current 
price and availability of products. The CD-Onfine system, as 
described in the brochure * CD -Online, The Net on your set' 
provides for a program and an infrastructure for such 
applications. A drawback of the known method is that the 
user has to navigate in two sets of information items, each 
requiring knowledge about the structure and accessing 
mechanism of the particular subset. 

SUMMARY OF THE INVENTION 



giving the user access to the second subset of the informa- 
tion items. The advantage of the application of the method 
in such a system is that the central station can be employed 
by many users on different local stations, thereby giving 
55 access to the second menu -structure and the second subset of 
information items to these many users. 

An embodiment of the method according to the invention 
is characterised in that the local station is connected to the 
central station via Internet, Since Internet is widely available 
60 and used by many people, it is advantageous to use Intemet 
as the connection mechanism between the local station and 
the central station in the method according to the invention. 

An embodiment of the method according to the invention 
is characterised in that upon selecting the particular item 
It is an object of the invention to provide a method of the 65 from the second subset, it is verified whether the first subset 
kind set forth which offers the user an improved accessibility comprises an information item corresponding to the particu- 
to the information items compared with the known method. lar information item in the second subset and if such 
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information item is comprised in the first subset then this menu -structure for selecting the particular information item 

information item is accessed to substitute for the particular from the second subset, the second menu -structure at least 

information item. By verifying whether the first subset of the comprising sub-menus corresponding to the sub-menus of 

information items comprises an information item corre- the first menu -structure and the second subset at least 

sponding to the particular information, i.e. an information 5 comprising the information items of the first subset, and that 

item containing data on the same subject as the particular the system is arranged for enabling the user to proceed from 

information item that has been selected by the user from the a particular sub -menu in the first menu -structure to the 

second subset of information items, a transfer of the data of corresponding sub -menu in the second hierarchical multi- 

that information item from the second menu-structure to the level menu-structure for selecting the particular information 

first menu-structure can be avoided. The data on that subject item through the second menu-structure. A user in this 

can in that case be retrieved from the information item in the system is supported in navigating in the two subsets of 

first subset. This then avoids the need of sending potentially information items, because the system offers access to the 

a lot of data over the network, in the case the method second subset through a second menu-structure that is based 

according to the invention is applied for a local station with on the same structure as the first menu -structure. Further 

the first menu -structure and a central station with the second support is offered by the system through the fact that a user, 

menu-structure. Furtherinore, the feature of this embodi- when going from the first menu -structure to the second 

ment can be used to provide the data of the information menu -structure, will enter the second menu-structure in the 

items in the first subset in a format that is specifically sub-menu that corresponds to the sub-menu in the first 

adapted to the local station, whereas the corresponding data menu-structure in which the user was at the moment of 

in the second subset is in a general purpose format. When a ^ transfer. 

user wants to retrieve data from an information item in the An embodiment of the system according to the invention 

second subset and the local station determines that a corre- is characterised in that the system comprises a local station 

sponding information item concerning the same subject is containing the first menu-structure and the first subset of the 

locally available in the first subset, then the local station information items, and a central station containing the 

supplies the data from the information item in the first subset 25 second menu-structure and the second subset of the infor- 

instead of the data from the information item in the second mation items, the local station being connectable to the 

subset. central station. In such a system, the central station may be 

An embodiment of the method according to the invention set up to service a plurality of local stations. The central 

is characterised in that the second menu-structure allows station can be arranged to provide this service for a number 

modification to include a further sub-menu and/or to include 30 of local stations simultaneously. In this embodiment, the 

an updated information item. The fact that the second second subset of the information items residing on the 

menu-structure and/or the second subset of information central station can be accessed by a plurality of different 

items can be updated makes it in an easy way possible to users. 

supply the user with more recent data. This is because the An embodiment of the system according to the invention 

first menu -structure and the first subset of the information 35 is characterised in that the system comprises a modification 

items may remain static, i.e. the structure and items are not module for modifying the second menu-structure to include 

updated, while the user gets access to the more recent data a further sub-menu and/or to include an updated information 

through the second menu-structure. This feature is particu- item. Through updating the data in the information items on 

larly useful, when a number of different users with their the central station, all iisers that connect via their local 

individual local stations can be connected to the same 4Q station to the central station can access the updated data, 

central station comprising the second menu-structure and the This constitutes an easy mechanism in the system for 

second subset of information items. Updating the data on providing the users in such a system with more recent data, 

this central station will then give all these users access to the It is not necessary to update the first subset of information 

more recent data. This updating includes substituting the items on all local stations in such a system, but it is sufl&cient 

data referred to by an information item of the second subset 45 to only update the second subset of information items on the 

and includes the addition or modification of a sub-menu of central station. 

the second menu-structure. It is a further object of the invention to provide a local 
An embodiment of the method according to the invention station of the kind set forth which offers the user an 
is characterised in that the method comprises an initiahsa- improved accessibility to the information items compared 
tion step in which start-up information external to the first 50 with the known local station. This object is achieved accord- 
menu-structure is retrieved and that the sub-menu according ing to the invention in a local station that is characterised in 
to the start-up information is presented to the user as the first that the local station is arranged for enabling the user to 
sub -menu. The retrieval of the start-up information, com- proceed from a particular sub-menu in the local menu- 
prising an indication as to what sub -menu has to be pre- structure to a corresponding sub-menu in an external hier- 
sented first to the user, makes it possible that the user enters 55 archical multi -level menu -structure for selecting the particu- 
the first menu-structure in a at that moment most appropriate lar information item from the external subset of the 
sub-menu. Furthermore, this mechanism makes it possible to information items through the external menu-structure. The 
present a different opening sub-menu at different times, thus local station according to the invention has the advantage 
creating a dynamic, adapting behaviour of the first menu- that the user can leave the local menu-structure to enter an 
structure, while it may remain static in its internal compo- eo external menu -structure in a sub-menu that corresponds to 
sition. the sub-menu of local menu-structure in which the user was 
It is a further object of the invention to provide a system active at the moment of leaving. This eases the navigation of 
of the kind set forth which offers the user an improved the user in the external menu -structure and reduces the risk 
accessibility to the information items compared with the of getting lost in that menu-structure, 
known system. This object is achieved according to the 65 An embodiment of the local station according to the 
invention in a system that is characterised in that the invention is characterised in that the local station comprises 
secondary means comprise a second hierarchical multi- level a verification module for, upon selecting the particular item 
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from the external subset by the user, verifying whether the 
local subset comprises an information item corresponding to 
the particular information item in the external subset and for, 
if such information item is comprised in the local subset, 
accessing this information item to substitute for the particu- 
lar information item. If the user selects an information item 
from the external subset and if the verification shows that the 
local subset contains a corresponding information item, then 
the data desired by the user can be supplied directly from the 
local subset and need not to be transferred from the external 
subset. The avoidance of a potentially long transfer time in 
such a case is an advantage of the local system according to 
the invention. A further advantage is that the data in the local 
subset can be stored in a format that is particularly suitable 
for the local station, whereas the data stored in the external 
subset must be stored in a generally applicable format since 
potentially dififerent types of local station must be able to 
receive and interpret that data. An example is that the data 
concerns a still image which is stored in high resolution in 
the local subset and in a low resolution in the second subset, 
because the high resolution image would take too much time 
to be transferred. Another example is that the data consti- 
tutes in the local subset a video track in MPEG format and 
in the external subset a slide show with a number of still 
images, mimicking a video track, because not all kinds of 
local stations that are serviced from the external subset can 
handle MPEG. 

An embodiment of the local station according to the 
invention is characterised in that the local station is arranged 
to receive start-up information from an external source and 
to perform an initialisation step for presenting a first sub- 
menu to the uiser on the basis of the start-up information so 
received. Through this mechanism, the local station can 
offer the user on entrance a first sub-menu that is most 
appropriate at that time. This can for instance be used to 
indicate updated data in the external subset of information 
items. Furthermore, this mechanism can be used to offer the 
user another opening sub -menu from time to time without 
modifying the local menu-structure. This is particularly 
attractive in a situation where the local station is not or not 
frequently updated. This mechanism for providing another 
opening sub-menu at different times then offers a dynamic 
behaviour and avoids that a user gets annoyed by the same 
opening sub-menu time after time. 

It is a further object of the invention to provide a carrier 
of the kind set forth containing a program which, when 
loaded into a local apparatus, offers the user an improved 
accessibility to the information items compared with the 
known local station. This object is achieved according to the 
invention in a carrier comprising an executable program to 
be loaded in a further general purpose apparatus for prepar- 
ing the apparatus for the execution of the tasks of the local 
station as described above. Such a carrier could optionally 
comprise the local subset of the information items, although 
this subset could be provided to the apparatus in another 
way. 

The above citations are hereby incorporated in whole by 
reference. 

Those skilled in the art will understand the invention and 
additional objects and advantages of the invention by study- 
ing the description of preferred embodiments below with 
reference to the following drawings which illustrate the 
features of the appended claims: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further embodiments of the invention are recited in the 
dependent claims. 
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The invention and its attendant advantages will be further 
elucidated with the aid of exemplary embodiments and the 
accompanying schematic drawings, whereby: 

FIG. 1 schematically shows an example of hierarchical 
5 menu -structure according to the invention, 

FIG. 2 schematically shows a transfer from the first to the 
second menu-structure, 

FIG. 3 schematically shows a system according to the 
invention, and 

FIG. 4 schematically shows a local station according to 
the inventioa 

Corresponding features in the various Figures are denoted 
by the same reference symbols. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 schematically shows an example of hierarchical 
menu-structure according to the invention. This menu- 

20 structure 100 has a highest level 102, a level 104 one step 
down, and a lowest level 106 one step further down. Each 
level has a number of sub-menus giving access to the 
sub -menus at the next level down. Level 102 has a single 
sub -menu 108 which gives access to the sub -menus of level 

25 104. To this end, sub-menu 108 has options 110 and selec- 
tion by a user of a particular option causes the with the 
particular option corresponding sub-menu at level 104 to be 
presented to the user. When, for example, a user selects 
option 112, sub -menu 114 will subsequently be presented to 

30 the users. The number of options in a certain sub-menu is 
equal to the number of sub -menus at its next level down. In 
the example, sub-menu 108 has five option and level 104 has 
five corresponding sub-menus. Each of the sub-menus at 
level 104 has, in the same way as described above, a number 

35 of sub -menus that corresponds to its ntmiber of options at the 
next level down. In the example, sub -menu 114 has five 
sub-menu at level 106, Since this is true for each of the 
sub-menus at level 104, level 106 has in total 25 distinct 
sub-menus. At the lowest level, the options of a sub-menu do 

40 not give access to a sub-menu at a next level down but give 
access to a particular piece of data. So the options of a 
sub -menu at the lowest represent the information items that 
can be accessed via the menu-structure. In the example, a 
sub -menu at level 106 has five options, so in total the 

45 menu -structure provides access to 125 information items. 
These 125 information items form the set information items 
fi^om which a selection can be made through the menu- 
structure 100. The steps for selecting a particular informa- 
tion item are for instance the following. A user selects option 

50 112 of sub-menu 108 and, as a result of that, sub-menu 114 
is presented. The user then selects option 116 of that 
sub -menu 114 and the corresponding sub-menu 118 is 
presented to the user. Sub-menu 118 offers the user a choice 
out of the group 120 of five information items and the user 

55 then selects the particular information item 122. After this 
selection the data 124 can be retrieved. 

The example given comprises a hierarchical menu- 
structure with three levels but application of the invention is 
not restricted to this particular number of three and an other 

60 number of levels is possible. Furthermore, each of the 
sub-menus of the example comprises five options from 
which the user can select one particular option. This is not 
a restriction for the invention and an other number of options 
in a sub-menu may be used. It is also possible that different 

65 sub-menus comprise different numbers of options. A sub- 
menu with options can be implemented as a display screen 
with buttons, each having a label with associated text to 
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identify the button. The user then operates a mouse or other systems, e.g. where the first subset forms some kind of 

trackball to point to the desired button and by clicking it. For cache for the second subset. The second menu-structure 

instance by moving a cursor to the desired button and by embraces the first menu-structure in that the sub-menus of 

subsequently pushing a mouse-button. However the sub- the first menu-structure have corresponding sub-menus in 

menu can be implemented in a different way, e.g. by 5 the second menu-structure. This makes it easier for the user 

presenting a screen with a numbered list with the available to access the second subset because the user does not need 

options and by letting the user enter the number of the to learn a different menu-structure, when switching from the 

desired options. The actual implementation of the hierarchi- first menu-structure to the second menu-structure. A sub- 

cal menu -structure is not essential to the application of the menu in the first menu -structure comprises a connect option, 

invention. In addition to the options described above, a e.g. option 212 in sub-menu 208, through which a connec- 

sub-menu in the menu-structure according to the invention tion is made with the second menu-structure 204 and which 

offers the user a choice to enter a second menu-structure. To ^^kes the user into this second menu-structure. According to 

this end, such a sub-menu comprises a connecrion option, invenUon, a user enters the second menu -structure 204 in 

for instance connection option 126 in sub-menu 114, the sub-menu that corresponds to the sub-menu that hclcft 

through which a user can leave the menu-structure 100 and ^^he first menu-structure So a user sclectmg the connect 

, * * option 212 m sub-menu 208 will enter the second menu- 
enters another menu-structure. : * • u -^^a u .u- j * 

„^ ^ , . . ^ o , ^ . structure m sub-menu 210 because this corresponds to 

FIG. 2 schematically shows a transfer from the first to the sub-menu 208. Ihis mechanism of entering at the corre- 

second menu-structure. A first hierarchical multi-level spending sub-menu further helps the user in accessing the 

menu-structure 100, as shown in FIG. 1, provides access to second subset and further reduces the risk of getting lost in 

a first subset 202 of the information items and a second 20 the second menu-structure compared with the situation in 

multi-level menu -structure 204 provides access to a second which the user is confronted with a completely different 

subset 206 of the information items. The second menu- method of access entered at an unknown point. This mecha- 

structure 204 is based on the first menu-structure in that it nism is reaUsed by identifying the sub -menus in the first 

comprises at least sub -menus that correspond to the respec- menu -structure and by identifying the corresponding sub- 

tive sub-menus of the first menu -structure. The second 25 menus in the second menu -structure in the same way. In an 

menu-stmcture may comprise additional levels in the hier- embodiment, the sub -menu has a code that indicates at 

archy and may comprise additional options per sub-menu. which level it is and what is its sequence number at that level 

The only requirement is that a sub -menu in the first menu- and this code is used to access the second menu-structure in 

structure has a corresponding sub -menu in the second menu- the desired, corresponding sub menu, 

structure. For example the second menu-structure comprises 30 A sub-menu in the second menu -structure may comprise 

for the sub-menu 208 in the first menu-structure 100 a a return option, like option 214 in sub-menu 210, that 

corresponding sub-menu 210. provides a return back to the first menu-structure. A user 

The first subset 202 includes a selection of the informa- who selects the return option, will leave the second-menu 

tion items available to the user. A particular information structure and return to the first menu-structure in the corre- 

item, like information item 203, contains data on a specific 35 spending sub -menu. A particular sub-menu in the second 

subject and these data can be retrieved for the user after menu-structure could concern an additional sub-menu in that 

selection of the particular information item. The second it does not have a corresponding sub -menu in the first 

subset 206 includes at least the information items that are menu-structure. If the user returns from diat particular 

also included in the first subset 202. A particular information sub-menu, then it is determined which other sub-menu that 

item included in the second subset 206, like information 40 has a corresponding sub-menu in the first menu-structure is 

item 207, may contain data that are different from the data closest to that particular menu and the user return to that 

contained by the corresponding information item in the first corresponding sub-menu. The closest sub-menu could be 

subset. So an information item can be included in both determined on the basis that it is on the same level in the 

subsets, like an element that is a member of two sets in the hierarchy and nearest in sequence at that level, although 

mathematical sense, while its data in the two subsets remains 45 other arrangement may be made. 

distinct. An information item is to be understood as an The first and the second menu -structure may be imple- 

identification for the data that can be retrieved for a user. An mented and/or presented in mutually different ways. In an 

example is an information item that is the Eiffel Tower in embodiment of the invention, the first menu-stmcture is 

Paris, whereby its data in the first subset is a still image in implemented in a way dedicated to the local station on which 

first format (e.g. JPEG) and its data in the second subset is 50 it resides, in this case a CD-i player with a dedicated 

a still image in a second format (e.g. GIF). Then both subsets program running on it. The second menu-structure in this 

include the same information item Eiffel Tower, the first embodiment is implemented in HTML pages on a central 

subset contains the JPEG image and the second subset station, which can be accessed from the local station via a 

contains the GIF image. suitable browser. The usage of HTML, which stands for 

Now, a user can select a particular information item 55 Hyper Text Markup Language, is well known and widely 

through the first menu-structure 100 or through the second used on the Internet. An HTML page comprises fields 

menu-structure 204. This can be applied in a system where through which other HTML pages can be reached. Such a 

the first menu-structure and the first subset reside on a local field is a link to another HTML page, the field having an 

station and the second menu-structure and the second subset associated address of that other HTML page, and upon 

reside on a central station. In such an organisation, a user can 60 selection of that field the browser will retrieve that other 

access the first subset as long as the data in it are sufficient page. In this embodiment of the invention, when a user 

and the user need only connect to the central station if extra selects a connection option in a particular sub -menu on the 

data from the second subset are required. These extra data local station, a connection will be made with the central 

may concern data in addition to the data in the first subset or station and the browser will retrieve the HTML page based 

may concern data that is more recent than in the first subset. 65 on the identification of the particular sub-menu. 

The invention is not limited to such a system with a local FIG. 3 schematically shows a system according to the 

station and a central station but can also be employed in invention. A system 3O0 comprises a central station 302, a 
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local station 304 and a local station 306. The local station be an optical disk, magnetic disk or other suitable storage 
304 comprise a first mcDu-structure 308 giving access to a medium. The carrier 404 can also comprise a copy of the 
first subset 310 of information items. The local station 304 local menu-structure that can be loaded into the station at 
is further equipped with a display screen 312, for displaying start-up. The local station has an interface 406 for connect- 
the menu -structure and other information, and input devices, 5 ing external devices to the station. These include a display 
for instance a mouse 314 and a keyboard 316, for entering screen 408, a mouse 410 and/or a keyboard 412. 
a selection by the user. The local station 304 can be Furthermore, the interface 406 provides access to an external 
implemented as a dedicated apparatus but could also be station via a connection symbolised by line 414. The con- 
implemented on a general purpose apparatus that is pro- nection can be realised in various way, e.g. via the public 
grammed to perform the required tasks. It can be imple- telephony network or via a computer network like Internet, 
mented on a standard Personal Computer, on a CD-i player. The local station further comprises a controller 416 to 
but also on a more powerful workstation. The subset 310 control the tasks of the various other components of the 
resides on a suitable storage medium, like a hard disk, a station. A user of the local station 400 can select an infor- 
CD-ROM or other device, from which information can be mation item from the local subset through the local menu- 
retrieved. The local station may comprise further devices structure 402. In addition, the user can choose to leave the 
that are not shown and not relevant for the present invention. local menu-structure and to proceed in an external menu- 
The local station 306 comprises a first menu -structure 318 structure in a sub -menu that corresponds to the sub-menu 
for accessing a first subset 320, a display screen 322, a where the user left the first menu-structure, 
mouse 324 and/or a keyboard 326. Also local station 306 can The local station optionally includes a verification module 
be implemented as a dedicated apparatus or as a general 418, that verifies whether an information item that is 
purpose apparatus specially programmed for this system. selected from an external subset is also present in the local 
Local station 304 and local station 306 can be implemented subset. If this is the case, then the data of the information 
in mutually different ways. The central station 302 com- item are retrieved from the local subset instead of from the 
prises a second menu-structure 328 for accessing a second external subset. This has the advantage of avoiding the 
menu-structure 330. This second menu-structure may be 25 potentially time consuming transfer of the data via connec- 
stored on a hard disk of the central station. The central don 414. A further advantage is that the data of the infor- 
station further comprises a modification module 332 for mation item present in the local subset are in a fonmat that 
updating the second menu-structure 328 and/or the second is specifically suitable for the local station, whereas the data 
subset 330, a display screen 334 and an input device, like present in the external subset must be in a general applicable 
keyboard 336. The central station 302 can be implemented 30 format. A further option is that the local station 400 retrieves 
on a general purpose computer programmed in a suitable at the beginning of a session start-up information from an 
manner to perform the required tasks. The system shown in external source via connection 414. This start-up informa- 
FIG. 3 comprises two local station by way of example. The tion comprises an indication as to what sub -menu should be 
system could have only one local station but could also have presented first to the user. In this way, the local source, 
a larger number of local stations that can be connected to the 35 which may be a central station as described above, can 
central station. control the way the user enters the first menu-structure. This 

The central station optionally comprises start-up informa- can be used to draw the user's attention to a particular 

tion 338, to be retrieved by a local station. This start-up information item or group of information items, but can also 

information contains an indication for the local station as to be used to create a dynamic behaviour of the first menu- 

which of the sub-menus should be presented first to the user 40 structure. Even when the carrier is regularly updated, the 

as an opening sub -menu. The start-up information 338 can user will consult the same carrier a number of times and it 

be modified by the modification module 332. is advantageotis that the system can offer a variation in the 

An embodiment of the system according to the invention opening sub-menus presented to the user, 

concerns a system for providing information on a city. A The local station can be realised as a special apparatus but 

program comprising the first menu-structure and the first 45 can also be programmed on a general purpose apparatus, 

subset is implemented on a CD-i disk, an optical disk This can be a Personal Computer or a CD-i player in which 

dedicated for a CD-i player, that can be loaded into a CD-i a program specially developed to this end, can be loaded, 

player. The user of the player can consult the subset on the The Personal Computer or the CD-i player thus programmed 

disk and retrieve data that appear of interest. Furthermore, is able to perform the tasks of the local station as described 

the embodiment comprises an Internet server, with the 50 above. In an embodiment of the invention, a CD-i player is 

second menu-structure implemented in HTMLpages and the employed as local station. The canier in that case is an 

second subset organised as shown in FIG. 2, acting as the optical disk comprising program modules to be loaded into 

central station. The user of the local station can connect to the CD-i player, including the menu-structure, the verifica- 

the server to access the second subset for obtaining addi- tion module and a browser for retrieving HTML pages from 

tional or more recent data than he has locally available. The ss the Internet server. The carrier further comprises the local 

information on the CD-i disk can be periodically updated subset of information items and the data of those informa- 

and new releases of the CD-i disks distributed. The infor- tion items. 

mation on the central station can be updated more frequently The invention has been disclosed with reference to spe- 

and can include additional data compared with the CD-i cific preferred embodiments, to enable those skilled in the 

disk. Stations external to the system can also access the eo art to make and use the invention, and to describe the best 

Internet server and consult the information present on the mode contemplated for carrying out the invention. Those 

server. skilled in the art may modify or add to these embodiments 

FIG. 4 schematically shows a local station according to or provide other embodiments without departing from the 

the invention. The local station 400 comprises a local spirit of the invention. Thus, the scope of the invention is 

menu-structure 402 that gives access to the local subset of 65 only limited by the following claims: 

information items. This menu-structure is shown in detail in We claim: 

FIG. 1. The local subset resides on a carrier 404, which can 1. A method comprising the steps of: 
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selecting a particular sub-menu using a first hierarchical 
multi-level menu-structure with entries corresponding 
to particular information items in a first subset of 
information items; 

proceeding from the first particular sub-menu in the first 5 
menu -structure to a corresponding sub -menu in a sec- 
ond hierarchical multi-level menu-structure with 
entries corresponding to particular information items in 
a second subset of information items, including at least 
sub-menus corresponding to the sub-menus of the first 
menu -structure and the second subset including at least 
information items corresponding to information items 
of the first subset. 

2. The method of claim 1, further comprising the step of 
returning from a particular sub-menu in the second menu- 
structure to the corresponding sub-menu in the first menu- 
structure. 

3. The method of claim 1, further comprising the steps of: 
providing the first menu -structure residing on a local station; 
providing the second menu-structure residing on a central 
station; and connecting the local station with the central 20 
station. 

4. The method of claim 3, in which connecting the local 
station to the central station includes connecting via an 
Internet. 

5. The method of claim 1, further comprising the steps of: 25 
upon selecting the particular item from the second subset, 
determining whether the first subset contains an information 
item corresponding to the particular information item in the 
second subset; and if such information item is contained in 
the first subset, then accessing the corresponding informa- 30 
tion item in the first subset instead of the particular infor- 
mation item in the second subset. 

6. The method of claim 1, fiirther comprising the step of 
modifying the second menu-structure to include a further 
sub-menu and/or to include an updated information item. 35 

7. The method of claim 1, further comprising initialization 
steps of retrieving start-up information external to the first 
menu-structure; and presenting the sub-menu according to 
the start-up information, to the user as the first sub-menu. 

8. The method of claims 1, in which: 40 
the method further comprises the step of returning from a 

particular sub -menu in the second menu -structure to a 

corresponding sub-menu in the first menu-structure; 
the method further comprises of the steps of: 

providing a first menu-structure residing on a local 45 
station; and providing the second menu-structure 
residing on a central station; and connecting the local 
station with the central station; 

the connecting step includes connecting via the Inter- 
net; 50 

the method further comprises the steps of: upon select- 
ing the particular item from the second subset, deter- 
mining whether the first subset contains a current 
version of the information item corresponding to the 
particular information item in the second subset; and 55 
if such corresponding information item is contained 
in the second subset, then accessing the correspond- 
ing information item in the first subset instead of the 
particular information item in the second subset; 

the method further comprises the step of modifying the 60 
second menu-structure to include a further sub-menu 
and/or to include an updated information item; 

the method further comprises initialization steps of; 
retrieving start-up information external to the first 
menu-structure; and presenting the sub-menu 65 
according to the start-up information to the user as 
the first sub-menu; 
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the second menu-structure includes at least the sub- 
menus of the first raenu-stmcture; and the second 
subset includes at least the information items in the 
first subset; and 

the method further comprises the step of loading pro- 
grams into a more general purpose system to provide 
a system for this method for selecting particular 
information items. 

9. A system comprising: 

a first hierarchical multi- level menu -structure with entries 
corresponding to particular information items in a first 
subset of information items; and 

a second hierarchical multi- level menu -structure with 
entries corresponding to particular information items in 
a second subset of information items; and 

means for proceeding from a particular sub-menu in the 
first menu-structure to a corresponding sub -menu in the 
second menu-structure for selecting a particular infor- 
mation item from the second subset using the second 
menu-structure 

wherein the second menu-structure contains at least sub- 
menus corresponding to the sub-menus of the first 
menu-structure and the second subset contains at least 
information items of the first subset. 

10. The system of claim 9, further comprising: a local 
station containing the first menu-structure and the first 
subset of the information items; a central station containing 
the second menu^tructure and the second subset of the 
information items; and means for connecting the local 
station to the central station, 

11. The system of claim 9, further comprising means 
including a verification module for, upon selecting the 
particular item from the second subset by the user, deter- 
mining whether the first subset contains an information item 
corresponding to the particular information item in the 
second subset and for, if such information item is contained 
in the first subset, accessing the corresponding information 
item in the first subset instead of the particular information 
item in the second subset. 

12. The system of claim 9, further comprising means 
including a modification module for modifying the second 
menu-structure to include a further sub-menu and/or to 
include an updated information item. 

13. The system of claim 9, in which: 

the system further comprises: a local station containing 
the first menu -structure and the first subset of the 
information items; a central station containing the 
second menu -structure and the second subset of the 
information items; and means for connecting the local 
station to the central station; 

the system further comprises verification means for, upon 
selecting the particular item from the second subset by 
the user, determining whether the first subset includes 
an information item corresponding to the particular 
information item in the second subset, and for, if such 
information item is contained in the first subset, access- 
ing the corresponding information item in the first 
subset instead of the particular information item in the 
second subset; 

the system further comprises modification means for 
modifying the second menu-structure to include a fur- 
ther sub-menu and/or to include an updated information 
item; the second menu-stmcture includes at least the 
sub-menus of the first menu -structure; and the second 
subset includes at least the information items in the first 
subset; and 
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the system further comprises means to load programs into 
the system for converting a general purpose system into 
the system for selecting the information items. 

14. A local station comprising: 

a local hierarchical multi-level menu-structure with ^ 
entries corresponding to particular information items in 
a local subset of information items; 

means for proceeding from a particular sub-menu in the 
local menu-structure to a corresponding sub-menu in an 
external hierarchical multi-level menu-structure with 
entries corresponding to particular information items in 
an external subset of information items; and 

means for selecting a particular information item from the 
external subset of the information items using the 
external menu-structure, 

wherein the external menu -structure contains at least 
sub-menus corresponding to the sub-menus of the local 
menu-structure and the external subset contains at least 
information items of the local subset. 20 

15. The local station of claim 14 further comprising 
means including a verification module for, upon selecting , 
the particular item from the external subset by the user, 
determining whether the local subset contains an informa- 
tion item corresponding to the particular information item in 25 
the external subset and for, if such information item is 
contained in the local subset, accessing the corresponding 
information item in the local subset instead of the particular 
information item in the external subset. 

16. The local station of claim 14, further comprising 30 
means to receive start-up information from an external 
source and to perform an initialization step for presenting a 
first sub-menu to the user on the basis of the start-up 
information so received. 

17. The station of claim 14, in which: 35 
the local station further comprises verification means for, 

upon selecting a particular information item from the 
external subset by the user, determining whether the 
local subset includes a current version of the informa- 
tion item corresponding to the particular information 40 
item in the external subset, and for, if such current 
information item is contained in the local subset, 
accessing the corresponding information item in the 
local subset instead of the particular information item 
in the external subset; 45 
the local station further comprises means to receive 
start-up information from an external source upon 
initialization, and means for presenting a first sub-menu 
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to the user upon the initialization, depending on the 
start-up information received upon the initialization; 

the external menu -structure includes at least the sub- 
menus of the local menu-structure; and the external 
subset includes at least the infonmation items in the 
local subset and 

the station further comprises means to load executable 
programs to provide programmed apparatus for con- 
verting a general purpose computer into the local 
station. 

18. An information carrier comprising an executable 
program to be loaded in an apparatus for providing in the 
apparatus programmed structures including: 

a local hierarchical multi-level menu-structure with 
entries corresponding to particular information items in 
a local subset of information items; 

means for proceeding from a particular sub-menu in the 
local menu -structure to a corresponding sub -menu in an 
external hierarchical multi-level menu-structure with 
entries corresponding to particular information items in 
an external subset of information items; and 

means for selecting a particular information item from the 
external subset of the information items using the 
external menu -structure, 

wherein the external menu -structure contains at least 
sub-menus corresponding to the sub-menus of the local 
menu-structure and the external subset contains at least 
information items of the local subset. 

19. Apparatus to generate signals to program a system to 
implement a process comprising: 

selecting a particular sub-menu using a first hierarchical 
multi-level menu-structure with entries corresponding 
to particular information items in a first subset of 
information items; 

proceeding from the first sub-menu in the first menu- 
structure to a corresponding sub -menu in a second 
hierarchical multi-level menu -structure with entries 
corresponding to particular information items in a 
second subset of information items, 

wherein the second menu -structure contains at least sub- 
menus corresponding to sub -menus of the first menu- 
structure and the second subset of information items 
contains at least information items corresponding to all 
the information items of the first subset. 

***** 
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ABSTRACT 



When setting of items to define a graph is requested through 
an information input section, a menu preparing section, 
which has an interactive editing function, inquires scttablc 
definition items of one of a plurality of graph generating 
sections, and prqiares a menu for an interactive edition to set 
the settable definition items based on information on the 
settable definition items which is returned from the associ- 
ated one of the graph generating sections. 

15 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR SETTING interactive editing function should be altered. In this case, 
GRAPH DEFINITION ITEMS IN GRAPH memory capacity inevitably increases to hold infonna- 

PROCESSING SYSTEM tion about the added or changed processing content 

This application is a continuation of appUcation Ser. No. 5 SUMMARY OF THE INVENTION 

08/320^12, filed Oct. 11, 1994, now abandoned. jt is therefore an object of the present invention to provide 

BACKGROinsfD OF THE INVENTION ^ ^^^""^ apparatus for setting graph definition items in 

BACKGROUND OF THE INVENTION ^ processing system, which are able to finely set the 

1. Field of the Invention definition items of each graph without incorporating an 
Thepresentinventionrclatestoagraphprocessingsystem int^ctivc editing function graph by graph and £ad^^^ 

which prepares and displays graphs, and, more particularly, ^^f^^j^ °! ^ "^^^ processmg function or a new 

to a method and apparatus for setting graph definition items definition item- 
to define the appearance of a graph in an interactive manner, A method and apparatus for setting graph definition items 

Lc., for newly setting graph definition items or changing the in a graph processing system according to the present 

setting of old graph definition items in an interactive maimer. invention are designed in such a manner that when setting 

2. Description of the Related Art (^^^^ ^ alteration of setting) of items to define a 

J, J, graph is requested, the method and apparatus taquire set- 

Graphs or charts are used to «ajpress, for exampe stabs- ^^^J.^^ ^ ^ 

tical numenc data m vanous fields. Recentiy, nuiUifanous ^ . ^ T.^ * * ^ 

c c u M ui *u * 1 1 prepare a menu for an mteractive edition to set the settable 

forms of graphs are av^lable so that a user sdective^r uses 20 ^^^^^^ ^ interactive nianner based on infoima- 

one or^ more proper farms of graphs according to the ^.^^ ^^^^^ ^^^^^.^^ .^^ ^ ^^^^ 

^ the graph generating section. Accordingly, it is possible to 

In this respect, it is demanded that graph processing finely set the definition items of each graph without incor- 

systcms aided by a computer or tiie like should be able to not porating an interactive editing function graph by graph and 
only prepare and display multifarious forms of graphs but ^ facilitate the addition of a new graph processing function or 

also easily set the fine appearance of each graph. It is ^ jj^^ definition item. 

therefore accessary to Jely set m^y items to define tiie ^^^^^^ ^^^^ ^^^^ ^ 

appearance or e e eac grap . processing system according to this invention has an infor- 

To set items to define the ^pearance or the like of a ^^^^^^ section, a menu preparing section and first to 

graph, Le., to execute new setting or alteration of setting, the ^j^^^ generating sections, 

definition items are generally set using a menu system in an ™. • r i. ^ i 

. ^ ^ £ TTic information mput section has an interactive control 

mteractive manner. This requires the preparation of menus . * "nv^xuiauwu m^na M«iia»mixiiw ^ 

u 11 *!. ^ ^ J <: 1.1 i* — ^ *v function for an operator to allow the operator to input 

which allow the fine setting many definition Items for the . . ^, . ^ ^ ^ 

1. iM t J. jj * 1- infonnation m an interactive Tnannrr. 

appearances or the like of individual graphs. xmui^u u m «i 1*1 

, 1 u • * 35 The menu preparing section has an mteractive editing 

In a conventional graph processmg system, defimtion * _^ • ^ ti j « * 

- . J- -J 1 u I. • - function, mquu^ settable defimtion Items of any one of the 

items for mdividual graphs are held m a graph processmg ^ * ^ *u. ^ t ^ ^ 1. *J # 

^ u ^ first to third eraph ceneratme sections when settmg of items 

section graph by graph. Therefore, a menu-based mteractive ^ e^«F 5 b 1. . * 7. - 

T * c u a.*.* 1 * to define a graph IS requested through the informatioD input 
editing function exists for each graph, so that to newly set or ^ j ^ ^ - • * ^•♦j ♦ 

. J £ £ zi 1-1 section, and prepares a menu for an mteractive edition to set 

change the defimtion items for the appearance or the like ar,„-_ .,^5,, 1^ . . ^ 
wiou^ uiv wiuiiivu*^ 7: X. -rt, ^ the settable definition items based on information on the 

a graph, the interactive editing function which matches with ui ^ « ui u . j <^ *k ♦ « u 

cCc r^u* settable defimtion items which is returned from that graph 
the form of that graph should be mvoked. ^ ^ 

. . , . ^ , ^ . ceneratme section. 

In executmg the graph processmg ofthree types of graphs, ... ..^ ^ ^ 

* * J ufu t 5 JS\ In response to the mquiry, the graph generatmg section 

a step-formed graphfhereinafter referred to "step graph ), a . . ^, ^ . ^.^ ^ . * ^ 

u u J **. V * 1 *u 4, informs the menu preparing section of items constrtutmg 

bar graph and a scatter graph, for exanmle, those mree types . u j *i. • *i 1 -kjf •« n 

. ^ *V ^ A A' • * u each graph and their currenuy set values. More specifically, 

of graphs are prepared and displayed m a step graph . • • ^ j ir-* 

,j- 1 _^ . _ u - „ the menu prcpaimg section is informed of items constitutmg 

prroarmg/display section, a bar graph prepanng/display . 1. ..f ^ 1 ■ t. • 

seSon ^d a scatter graph preparing^Ssplay section respeo ^ f^P^^ ^^^^^ f ^ ^« ^ S^Pj ^ 

tively. likewise, thSe are teee men!>-tised interactive ahnegraphortiieccdorsof rc^^ 

editing ftinctions for setting (newly setting or altering the ^ g^P^> "^fl . 

setting of) the definition items for those three graphs, an second and third graph generatmg sections 

interactive editing ftmction for step graphs, an interactive respectively prepare and display graph data of a step graph, 

editing function for bar graphs and an interactive editing » ^ scatter gr^h based on given data. Those 

function for scatter graphs, for the respective types of g^P^ generating sections previously store 

g~ljg settable definition items for the respective gr^hs to cope 

, . ' . ^ t ^ 11 - * . with the inquiry from the menu preparing section. 

In this case, mteractive coutrol for allowmg an operator to " * f t & 

perform an interactive input operation is commonly This system sets items to define a graph in the foUowmg 

executed for the three types of graphs, but the menu-based procedures. 

interactive editing function and the graph prepaiing/dispLiy When setting of items to define a graph is requested 
process are executed for each graph. $q through the information input section, the menu preparing 

As mentioned above, the conventional graph processing section inquires settable definition items of one of tiie graph 

system executes the menu-based interactive editing function generating sections. 

and the graph preparing/display process graph by graph. To In response to this inquiry, the associated graph gencxat- 

add a new graph processing function or add a new definition ing section returns the settable definition items, held therein, 
item for any graph for which a graph processing function 65 to the menu preparing section. 

already exists, therefore, a new interactive editing function The menu preparing section prcp&ies a menu for setting 

should be added or the processing content of the associated the settable definition items based on the information on the 
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definitioii items returned from the associated one of the agraph,Le..newsettingoralterationof setting of definition 

graph generating sections. items, is requested, the graph processing system inquires 

It is to be noted that in response to the item setting request, settable definition items of graph generating sections, pro- 

the graph generating sections return only settable definition yided for respective graph forms, and prepares a menu for an 
items tithe menu preparing section. 5 mtera^ve edition to set the settable defimUon^^^ 

. . J £ interactive manner based on information on the settable 

The graph gcncratmg sections may return settable dcfi- definition items which is returned from one of the graph 

nition items in an hierarchical form so that the menu generating sections 

preparing section prepares a hicrarchi<^ menu according to g^pj, processing system shown in FIG. 1 has an 

the hierarchical dcfimUon items. In this case, if common information input section 1, a menu preparing section 2 and 

setting elements are grouped so that an interactive editing first to third graph generating sections 3 to 5. 

process is commonly used for each group, the processing in information input section 1 has an interactive control 

the menu preparing section can be executed cflBciently. function for an operator to allow the operator to input 

In the graph definition item setting system in the graph information in an interactive manner, 

processing system according to this invention, as described The first, second and third graph generating sections 3 to 

above, the menu preparing-section for allowing an operator 5 respectively prepare and display graph data of a step graph 

to input information in an interactive manner calls definition Gl, a bar graph G2 and a scatter graph G3 based on given 

items for each graph and their currently set values from the data. 

associated one of the graph generating sections and prepares The menu preparing section 2 has an interactive editing 

a menu based on the informed definition items. function. When setting of items to define a graph (new 

As each graph generating section holds only the items J alteration of setting) is requested through the 

constituting an associated graph, therefore, the individual ?nfonnation input section 1 the nienu preparmg section 2 

m.^«h «^n«^Ho„ c*.^i«T,c ™^ „«t ,'T,^«r^U*» o«H mquiTes settable defimtion items of one of the first to third 

graph generaung sections need not .^coporate menus and ^ generating sections 3-5 which associated with the 

menu-by-inenu processes, is possibk to find^ set defim- ^e^g^^^d graph form, and prepares a menu for an interac- 
tion iteim for each grapk I^er to add the graph pro 25 tive edition to set the settable definition items based on 

mgfunrtion for a ne^ graph or add a new defimtion itein to j^ormation on the settable definition items which is 

Th'^I^^. Vk ' unnecessary to add a new mteractive ^^^^ ^ ^^^^^ ^ 1^ ^^^^ 

editmg function to the menu preparmg section or correct the section 34or5 o-i-a & 

existing interactive editiog function. , ' * '^i. . . *u u ^- ^- 

® * In response to the mquiry, the graph generatmg section 3, 

BRIEF DESCRIFnON OF THE DRAWINGS 4 or 5 informs the menu preparing section 2 of definition 

items constituting each graph and their currentiy set values. 

The present invention will become more frilly understood More specifically, the menu preparing section 2 is informed 

from the detailed description given hereinbelow and the of items constituting a graph, e.g., the types and colors of 

accon^anying drawings which are given by way of illus- lines if the graph is a line graph or the colors of rectangular 

tration only, and thus are not limitative of the present areas if the graph is a bar graph, as the definition items, and 

invention, and wherein: their cuirentiy set values. 

FIG. 1 is a block diagram exemplarily illustrating the The first to third graph generating sections 3. to 5 previ- 

structure of a principle graph processing system according to ously stOTc settable definition items for the respective graphs 
a first embodiment of the present invention; ^ Gl to G3 to cope with the inquiry from the menu preparing 

FIG. 2 is a block diagram showing the structure of a graph section 2, 

processing system according to a second embodiment of this The graph processing system in FIG. 1 sets items to defiine 

invention; a graph in the following steps. 

FIG. 3 is a flowchart for explaining the graph display (1) setting (new setting or alteration of setting) of 
process of the graph processing system shown in FIG. 2; 45 ^^^^ define a ^sph is requested through the information 

FIG. 4is an exemplary diagramfor explaining the graph Tli'''?^^ "^""l Vi^P^rmg section 2 inquires 

display operation of tiie graph processing system shown in '^^^^"^ ^^t"^*'" '^^"^ g^P^ generatmg 

jjjQ J. sections 3~5* 

FIG." 5 is a flowchart for explaining a process of altering ^^l ^ *° J"' i"*^*^ ■ 
th. „f , r-thTTir^fc rr so gr^Pfc generating sections 3-5 returns flic settable definition 

^ . ' , r ^ . . 0) The menu preparing section 3 prepares a menu for 

FIG 6 is an exemplary diagram for exphunmg an opera- ,,tting the settable definition items basS on the information 

tion of altcnng the appearan^ of a graph in the graph ^^^^^^ ^ associated graph 

processmg system shown m FIG. 2. generating section 3, 4 or 5. 

DETAILED DESCRIFnON OFTHE Bis to be noted that in response to the item setting request, 

PREFERRED EMBODIMENTS generating sections 3-^5 return only settable defi- 
nition items and their currentiy set values to the menu 

First Embodiment preparing section 2. 

60 The graph generating sections 3-5 may return settable 

FIG. 1 illustrates the structure of a graph processing definition items in an hierarchical form so tiiat the menu 

system incoiporating a principle system of setting graph preparing section 2 prepares a hierarchical menu according 

definition items according to a first embodiment of the to the hierarchical definition items. In this case, if common 

present invention. setting elements are grouped so that an interactive editing 
The graph processing system embodying the present 65 process is commonly used for each group, the processing in 

invention uses a common interactive editing function and is the menu preparing section 2 can be executed more e£5- 

designed in such a way that when setting of items to define cientiy. 
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Iq the graph processing system in FIG. 1, the menu Preparation/Display of Graphs 

preparing section 2 for aUowing an operator to input infor- operation for preparing^displaying graphs wiU now be 

mation in an intaactive manner caUs definition items for described with reference to FIGS. 3 and 4. 

each^^handtheircuirentlysetvaluesfromth^ j^q 3 ^^^^^^^^ ^ ^^^^ ^ 

one of the graph generating s^ons 3-S and prepares a 5 associated with the graph preparation/display process, and 

menu based on the obtained defimtion items. 4 ^^^^^^^ ^ exemplai^ diagram for the operation 

As each of the graph generatmg sections ^5 holds only ^^^^ associated with the graph preparation/display pro- 

the items constituting an associated gr^h, therefore, the ^^^^ 

individual graph generating sections 3-S need not incoipo- ^ ^^^^ . ^^^^^ ^ 

rate menus and menu-by-menu processes. the operator is shown on the left-hand side, Reprocess of the 

As apparent from the above desoiption, it is possible to menu preparing section 22 by the menu program is shown on 

finely set defimtion items for each graph and it is unneces- ^^^^^^ ^nd the process of the graph generating section 23 

sary to add a new interactive editing function to the menu ^^y^ program is shown on the right-hand side to 

prq)aring section 2 or correct the existing interactive editing mustrate their mutual relation. 

function in order to add the graph processing function for a preparation and display of graphs are executed as 

new graph or add a new definitioD itcan to any cxistmg follows r j or r 

(1) Through the operator's manipulation, the menu pre- 

Second Embodiment paring section 22 receives a graph display request from the 

HO. 2 shows the structure of a graph processing system display input section 11 via the basic system section 21. 

incorporating a system of setting graph definition items 26 (2) The menu program of the menu preparing section 22 

according to a second embodiment of this invention. inquires the types of displayable graphs of the graph gen- 

The craph orocessinff svstem shown in FIG 2 is the eraoh ^^^B section 23 (step SI). The graph program of the graph 

rtr^*.ccin« vTr 1 Jo A^^i^Ls^A ^^^fcil generating scctlon 23 rctums infoTiiiation ou thc typcs of thc 

^smg system m FIG, 1 which is designed more spe- displayable graphs to the menu preparing section 22 (step 

- S2). In this case, the graph generating section 23 holds the 

The gr^h processing system shown in FIG. 2 conq)rises ^ information on the types of displayable graphs in the defi- 

a display input section 11 and a con^uter 12. nition item holding section 23o, and the graph program of 

The display ii^ut section 11 has a display, a keyboard and the graph generating section 23 obtains the information on 

a pointing device aH for an interactive operation to input the types of displayable graphs from the definition item 

information. holding section 23a and returns the information to the menu 

The coiiq)utar 12 executes a graph preparing process. Tb preparing section 22. 

execute this graph preparation, the computer 12 has a basic (3) The menu program oi the menu preparing section 22 

system section 21, a menu preparing section 22 and a gr^h sets the ^es of displayable graphs in a menu based on the 

generating section 23. information from the graph program, and displays the menu 

The basic system section 21 executes basic programs, as shown in a display saeen Dl in FIG. 4 (step S3), 

such as an operating system and a windows system. The (4) The operator operates the display input section 11 to 

int^ctive control for allowing the operator to input infor- select the type of a graph to be displayed (step S4). The 

mation via the display input section U in an interactive selected information is given via the basic system section 21 

maimer is executed by this basic system section 21. to the menu pr^aring section 22. 

The graph generating section 23, which is the functional 4q (5) The menu program of the menu preparing section 22 

portion of a graph generating program, prepares and dis- designates the type of the graph, selected and requested by 

plays plural types of graph data based on given data. The the operator, e.g., a bar graph, to the graph program of the 

graph generating section 23 has a definition item holding graph generating section 23 (step S5). 

section 23a in which scttablc definition items for defining (6) The graph program of the graph generating section 23 

the appearances or the like of graphs are held graph by displays tiie graph of the requested type, a bar graph D2 in 

graph. The definition items of each gr^h are arranged in a piG. 4 (step S6). 

hierarchical structure in accordance witii the contents of the a i • * a 

definitions, and are grouped in such a way that tiie items are Alteration of Appearance 

commonly handled for r nrnmn n setting elements. An operation for dianging the appearance of a gr^h will 

Data for preparing graph data tiiat is given to this graph 50 described with reference to FIGS. 5 and 6. 

generating section 23 is extracted from, for exanq)le, a data FIG. 5 shows a flowchart for the process which is asso- 

base or is prepared by a so-called spreadsheet program, ciated with a process of altering the appearance of a graph, 

The menu preparing section 22 is the functional portion of and FIG. 6 presents an exemplary diagram for the process 

a menu preparing program. When setting of definition items whidi is associated with an operation of altering Uie appear- 

for a graph is requested through the interactive operation by 55 ^ S^P^* 

the operator, the menu preparing section 22 inquires settable In FIG. 6, as in FIG. 4, the operation of the display input 

dciinition items of the graph generating section 23, and section 11 by the operator is shown on the left-hand side, the 

prepare a menu for an interactive edition to set the settable process of the menu prq)aring section 22 by the menu 

dciinition items based on information on the settable defi- program is shown on the center, and the process of the graph 

nition items which is returned from the graph generating 60 generating section 23 by the graph program is shown on the 

section 23. This menu preparing section prepares a hierar- right-hand side to illustrate their mutual relation, 

chical menu for the hierarchical definition items and pre- The alteration of the appearance of a graph is executed as 

pares the same menu for the grouped and common setting follows. 

elements. (1) Through the operator's manipulation, the menu pre- 

Thepreparation/displayof graphs and the alteration of the 65 paring section 22 receives an appearance changing request 

q)pearances of graphs in the graph processing system in from the display input section 11 via the basic system section 

FIG. 2 wUl now be discussed specifically. 21. 
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(2) The menu program of the menu preparing section 22 
inquires the definition items of all the appearances of the 
currently selected and displayed graph of the graph gener- 
ating section 23 (step Sll). 

In this case^ the graph generating section 23 holds the 
information on the definitioa items of all the appearances of 
this graph in the definition item holding section 23a, and the 
graph program of the graph generating section 23 obtains the 
ioformation on the definition items of all the appearances of 
this graph from the defuution item heading section 23a and 
returns this infonnation to the menu preparing section 22 
(step S12). 

(3) The menu fs-ogram of the menu preparing section 22 
prepares a menu for displaying all the definition items 
obtained £rom the graph generating section 23 and selec- 
tively setting the definition items as needed, and displays the 
menu as shown in a display screen Dll in FIG. 6 (step S13). 

(4) The operator operates the display input section 11 to 
select the definition itenas to be changed (step S14). The 
selected information is given via the basic system section 21 
to the menu prepariDg section 22. 

(5) The menu program of the menu preparing section 22 
inquires the values of the selected definition items and the 
range of designatable values of the graph program of the 
gr^h generating section 23 (step Sc5). In this case, suppose 
that "title" is selected as a definition item. The grq)h 
program of the graph generating section 23 obtains the value 
of the selected definition item or **title" and the information 
of the range of the designatable value firom the definition 
item holding section 23a, and returns the obtained informa- 
tion to the menu preparing section 22 (step S16). 

(6) The menu program of the menu preparing section 22 
prepares an item menu from the acquired information on the 
definition item, sets a value in the input/output area in the 
menu and displays the resultant menu as indicated by a 
display saeen D12 in FIG. 6 (step S17). 

(7) The operator manipuUtes the display input section 11 
to change the value set for the appearance according to the 
menu (step SIS). For example, tiie title is changed to 
"SALES MANAGEMEOTS." 

(8) The menu program of the menu preparing section 22 
checks if the value of the newly set definition item falls 
within the designatable range (step S19), and gives the value 
of the newly set definition item to the graph program of the 
gr^h generating section 23 if this value lies in the desig- 
natable range (step S20). 

If the value of the newly set definition item is out of the 
designatable range, the menu program informs the operator 
of an error and requests the operator to input a new value 
again. 

(9) The graph program of the graph generating section 23 
displays a bar graph D13, tiUed "SALES MANAGEMENT' 
as in FIG. 6, on the display input section 11 via the basic 
system section 21. 

As apparent from the above, the definition items consti- 
tuting each graph should only be held in the graph gener- 
ating section 23 and the menu preparing section 22 has only 
to obtain the definition items from the graph generating 
section 23 to prepare the necessary menu. It is therefore 
unnecessary to incorporate menus and menu-byjnenu pro- 
cesses in the menu preparing section 22. Accordingly, the 
process of altering the set information does not require many 
resources. 

Even if the process for preparing/displaying a graph is 
extended, it is necessary to add only the definition items to 
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be held in the definition item holding section 23a of the 
graph generating section 23 and the process of the interac- 
tive editing function of the menu preparing section 22 need 
not be changed at all. 
s In the grq>h processing system in FIG. 2, as described 
above, when setting of definition items to define a graph is 
requested, this system inquires settable definition items of 
the graph genaating section 23 and prepares a menu for an 
interactive edition to set the settable definition items based 
10 OD the infonnation on the settable definition items which is 
returned from the graph generating section 23. Accordingly, 
it is possible to finely set the definition itenos of each graph 
without incorporating an interactive editing function graph 
by graph and fadlitate the addition of a new graph process- 
is ing function or a new definition item. 

The definition items include the filling, the type of 
hatching, the plane color, the frame color, the type of the 
reference line, the color of the reference line, the width of 
the reference line, the presence/absence of a coupling line, 
the type of the coupling Une, the color of the coupling line, 
and the width of the coupling line for a bar graph, and 
include the type of the line, the color of the line, the width 
of the liac, the presence/absence of a marker, the type of the 
marker, the color of the marker, the filling, the type of 
hatching, the plane color, and the frame color for a line 
graph. As settable items differ graph by graph, the items that 
arc returned to the menu preparing section 22 from tiic graph 
generating section 23 may be limited to those settable items 
for eadi graph, thus in^roving the efficiency of the process. 

If there are many definition items, it is difficult to display 
all the items at a time and prepare a menu for setting the 
definition items. In this case, the definition items should be 
arranged in a hierarchical structure as mentioned earlier and 
the definition items for the next higher level should be 
acquired and be displayed in a menu after each selection. 
Since the sdection of colors, the selection of line types, the 
selection of hatching, etc. are common to many definition 
items, the process can be simplified if the menu preparing 
section 22 uses a common display for the menu items, thus 
^ improving the operability of the menu selection. 

The sharing of the display of menu items in the menu 
preparing section 22 may also be carried out for definition 
items corresponding to similar setting elements as well as 
for common definition items to make common processing as 
much as possible. 

What is claimed is: 

1. A method of setting graph definition items to define a 
graph in a graph processing system having a graph gener- 
ating section fot preparing and displaying graph data based 
on given data and an information input section for allowing 
an operator to input information to said graph generating 
section in an interactive manner, said method comprising the 
steps of: 

55 requesting the settable graph definition items from the 
graph generating section by a common menu prepara- 
tion section used by the graph generating section for 
generating a menu when setting of the settable graph 
definition items to define a graph is requested by an 

^ inquiry through the information input section; 

returning the settable graph definition items from the . 

graph generating section in response to the inquiry; and 
preparing a menu for setting the settable graph definition 
items by the common menu preparation section using 

65 tile settable graph definition items returned from the 
graph generating section and common menu informa- 
tion. 
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2. The method accordi&g to daim 1, wherein said return- 
ing step letums only the settable graph definition items in 
response to the definition item setting inquiry. 

3. The metiiod according to daim 1, wherein said return- 
ing step returns the settable graph definition items in a 
hierarchical tomu and said menu preparing step pr^ares a 
hierarchical menu in accordance with the settable graph 
definition items in bierardiical form. 

4. The method according to claim 3, wherein the settable 
graph definition it^ns in hierarchical form are grouped for 
common setting dements in said returning step and said 
menu preparing step. 

5. An apparatus for setting graph definition items in a 
graph processing system, comprising: 

information input means for allowing an operator to input 
information in an interactive manner, 

a plurality of graph generating means each for storing the 
settable graph definition items and preparing and dis- 
playing graph data based on given data; and 

common menu preparing means for requesting the set- 
table gr^h definition items of at least one of said gr^h 
generating means when setting of the settable gr^h 
definition items to define a grq)h is requested through 
said information input means, and preparing a menu for 
interactive editing to set the settable graph definition 
items using the settable graph definition items 
requested from said graph generating means and com- 
mon menu preparation information stored in said com- 
mon menu preparing means. 

6. The apparatus according to claim 5, wherein eadi of 
said graph generating means indudcs means for returning 
only the settable graph definition items in response to a 
request for the settable graph definition items from said 
common menu preparing means. 3^ 

7. The apparatus according to claim 5, wherein eadi of 
said graph generating means indudes means for returning 
the sett^le graph definition items in a hierarchical form in 
response to a request for the settable graph definition items 
from said common menu preparing means, and ^ 

wherein said common menu preparing means includes 
means for preparing a hierarchical menu in accordance 
with the settable graph definition items in hierarchical 
form. 

8. The apparatus according to daim 7, wherein said 45 
common menu preparing means includes means for prepar- 
ing a common menu for common setting elouents. 

9. An apparatus for setting graph definition items in a 
graph processing system, comprising: 

a display input section for providing a display output and 
allowing an operator to perform an input operation; 

a graph generating section for storing the settable graph 
definition items, preparing graph data for each type of 
plural types of graphs based on given data, and dis- 
playing said graph data on said display input section; 

a common menu preparing section to request the settable 
graph definition items from said graph generating sec- 
tion when setting of the settable graph defioition items 
to define a graph is requested through said information 
input section, preparing a menu for interactive editing 
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to set the settable graph definition items using the 
settable graph definition items requested from said 
graph generating section and conmion menu prepara- 
tion information stared in said conomon menu prepar- 
ing section, and to display the menu on said display 
input section. 

10. The apparatus according to daim 9, wherein said 
graph generating section returns only the settable graph 
definition items in response to a request for the settable 
graph definition items from said common menu preparing 
section. 

11. The apparatus according to daim 9, wherein said 
graph generating section includes means for returning the 
settable graph definition items in a hierarchical form in 
response to a request for the settable graph definition items 
from said conmion menu preparing means, and said com- 
mon menu preparing means includes means for preparing a 
hierardiical menu in accordance with the settable graph 
definition items in hierarchical form. 

12. The ai^aratus according to daim 11, wherein said 
conmion menu preparing means indudes means for prepar- 
ing a common menu for common setting elements. 

' 13. A method for processing graph definition items in a 
com$mter, comprising the steps of: 

(a) storing common menu preparation information used 
only by a common menu preparation module; 

(b) storing settable graph definition items in a graph 
generating module; 

(c) receiving the settable graph definition items by the 
common menu i»^q)aration module from the graph 
generating module; and, 

(d) generating a graph editing menu by the common menu 
preparation module using only the settable definition 
items received in step (c) and the common menu 
preparation information stored in stq> (a). 

14. A gr^h processing system in a computer, comprising: 
a memory to store common menu preparation data; 

a plurality of gr^h generating units, each having modi- 
fiable graph definition itenois; and 

a common menu preparation unit using the modifiable 
graph definition items and the common menu prepara- 
tion data to generate a gr^h editing menu when each 
of said plurality of graph generating units edits the 
modifiable graph definition items. 

15. A graph processing system, comprising: 

a memory to store common menu preparation data; and 
a processor to execute a plurality of graph generating 
modules and a common menu preparation module, 
eadi of the plurality of graph generating modules 
having modifiable graph definition items, and the com- 
mon menu pr^aration module using the modifiable 
graph definition items and the common menu prepara- 
tion data stored in said memory to generate a gr^h 
editing menu when each of said plurality of graph 
generating modules edits the modifiable gr^^h defini- 
tion items. 
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